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REVISION HISTORY 


0.1 10/9/00 | Created from VT8363 data sheet rev 1.0 

Fixed typographical errors in GPIPE# and GRBF# pin descriptions 

Removed FPG/EDO information 

Updated Device 0 register descriptions: Rx8, 54[5-4], 55[4], 56-58, 60, 63[1- 
0], 67, 68[7,4-3, 1-0], 69[7-6], 6C[5-4], 76[5-4], 79[7-3,0], 7B, 80[15-8], 
AC[6], AD[6-5], AF, BO[7], B2[3], B3, B5, B6[6-5], B8, F6 

Updated Device 1 register descriptions: Rx2, 34, 44[5] 

Removed ambient temp spec and changed case operating temp spec to 85 C 

Created separate table for power specs 

Fixed pin | orientation in mechanical diagram 
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VIA VT8363A 
KT133A AMD ATHLON™ NORTH BRIDGE 


Single-Chip North Bridge 
for Socket-A (Socket-462) Based Athlon CPUs 
with 200 / 266 MHz Front Side Bus 
for Desktop PC Systems 
with AGP 4x and PCI 
plus Advanced Memory Controller 
supporting PC133 / PC100 SDRAM and VCM 


¢ High Performance and High Integration Athlon AGP 4x / PC133 Chipset with Advanced System 
Power Management 


— KT133A Chipset: WT8363A system controller and VT82C686A PCI to ISA bridge 

— Single chip Athlon system controller with 64-bit Socket-A Athlon CPU, 64-bit system memory, 32-bit PCI and 32- 
bit AGP interfaces 

—  PCI-to-ISA bridge chip includes UltraDMA-=33/66 EIDE, 4 USB Ports, Integrated Super-I/O, AC97 / MC97 link (for 
Audio and Modem support), Hardware Monitoring, Power Management, and Keyboard / PS2-Mouse Interfaces plus 
RTC / CMOS on chip 

— Supports separately powered 3.3V (SV tolerant) interface to system memory, AGP,and PCI bus 

— Modular power management and clock control for advanced system power management 


e High Performance Athlon CPU Interface 


— Supports Socket-A (Socket-462) AMD Athlon processors with 200 and 266 MHz Front Side Bus 

— HSTL-like 1.5V high-speed transceiver logic signal levels 

— Independent address, data, and snoop interfaces 

— 100 and 133 MHz DDR (Double Data Rate) transfer on Athlon €PU address and data buses 

— Built-in PLL (Phase Lock Loop) circuitry for optimal skew control within and between clocking regions 

—  Four-entry command queue to accommodate maximum CPU throughput 

—  Four-entry probe queue to stores probes from the system to the processor 

— Twenty four-entry processor system data and control queue to store system data control commands in two separate 
read and write buffers for data movement in and out of processor interface 

— Supports WC (Write Combining) cycles 

— Sleep mode support 

— System management interrupt, memory remap and STPCLK mechanism 
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e Full Featured Accelerated Graphics Port (AGP) Controller 


— Synchronous and pseudo-synchronous with the host CPU bus with optimal skew control 


PCI AGP CPU Mode 

33 MHz 66MHz 100MHzDDR 3x synchronous 
— AGP v2.0 compliant 
— Supports SideBand Addressing (SBA) mode (non-multiplexed address / data) 
— Supports 66 MHz 1x, 2x and 4x modes for AD and SBA signaling 
— Pipelined split-transaction long-burst transfers up to 1GB/sec 
— Thirty-two level read request queue 
— Four level posted-write request queue 
— Thirty-two level (quadwords) read data FIFO (256 bytes) 
— Sixteen level (quadwords) write data FIFO (128 bytes) 
— Intelligent request reordering for maximum AGP bus utilization 
— Supports Flush/Fence commands 
— Graphics Address Relocation Table (GART) 


— One level TLB structure 
— Sixteen entry fully associative page table 
— LRU replacement scheme 
— Windows 95 OSR-2 VXD and integrated Windows 98 / Windows 2000 miniport driver support 


e Concurrent PCI Bus Controller 


— PCI buses are synchronous / pseudo-synchronous to host. CPU bus 
— 33 MHz operation on the primary PCI bus 
— 66 MHz PCI operation on the AGP bus 
—  PCI-to-PCI bridge configuration on the 66MHz PCI bus 
— Supports up to five PCI masters 
— Peer concurrency 
— Concurrent multiple PCI master transactions; i.e., allow PCI masters from both PCI buses active at the same time 
— Zero wait state PCI master and slave burst transfer rate 
— PCI to system memory data streaming up to 132Mbyte/sec 
— Two lines (32 double-words) of CPU to PCL posted write buffers 
— Byte merging in the write buffers to reduce the number of PCI cycles and to create further PCI bursting possibilities 
— Enhanced PCI command optimization (MRL, MRM, MWI, etc.) 
— Thirty-two levels (double-words) of post write buffers from PCI masters to DRAM 
(two cache lines 16, double-words for PCI bus, two cache lines / 16 double-words for Athlon processor interface) 
— Sixteen levels (double-words) of prefetch buffers from DRAM for access by PCI masters 
— Delay transaction from PCI master accessing DRAM 
— Read caching for PCI master reading DRAM 
— Transaction timer for fair arbitration between PCI masters (granularity of two PCI clocks) 
— Symmetric arbitration between Host/PCI bus for optimized system performance 
— Complete steerable PCI interrupts 
—  PCI-2.2 compliant, 32 bit 3.3V PCI interface with 5V tolerant inputs 
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e Advanced High-Performance DRAM Controller 


— Supports PC133 and PC100 SDRAM and Virtual Channel Memory (VCM) SDRAM up to 3 DIMMs 
— Concurrent CPU, AGP, and PCI access 
— Different DRAM types may be used in mixed combinations 
— Different DRAM timing for each bank 
— Dynamic Clock Enable (CKE) control for SDRAM power reduction in high speed systems 
— Mixed 1M/2M/4M/8M/ 16M /32MxN DRAMs 
— Support up to 1.5 GB memory space (256Mb DRAM technology) 
— Flexible row and column addresses 
— 64-bit data width and 3.3V DRAM interface 
— Programmable I/O drive capability for MA, command, and MD signals 
—  Two-bank interleaving for 16Mbit SDRAM support 
—  Two-bank and four bank interleaving for 64Mbit SDRAM support 
— Supports maximum 16-bank interleave (i.e., 16 pages open simultaneously); banks are,allocated based on LRU 
— Independent SDRAM control for each bank 
— Seamless DRAM command scheduling for maximum DRAM bus utilization 
(e.g., precharge other banks while accessing the current bank) 
— Four cache lines (32 quadwords) of CPU to DRAM write buffers 
— Four cache lines (32 quadwords) of CPU to DRAM. read prefetch buffers 
— Read around write capability for non-stalled CPU read 
— Burst read and write operation 
— BIOS shadow at 16KB increment 
— Decoupled and burst DRAM refresh with staggered RAS timing 
— CAS before RAS or self refresh 


e Advanced System Power Management Support 


— Dynamic power down of SDRAM (CKE) 

— PClIand AGP bus clock run and clock generator control 
— VTT suspend power plane preserves memory data 

— Suspend-to-DRAM and Self-Refresh operation 

— SDRAM self-refresh power down 

— 8 bytes of BIOS scratch registers 

— Low-leakage I/O pads 


e Built-in NAND-tree pin scan test capability 
e 3.3V, 0.35um, high speed / low power CMOS process 
e 35 x 35 mm, 552 pin BGA Package 
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OVERVIEW 


The KT133A chipset (VT8363A north bridge and VT82C686A south bridge) is a high performance, cost-effective and energy 
efficient system controller for the implementation of AGP / PCI / ISA desktop personal computer systems based on 64-bit Socket- 
A (AMD Athlon) processors. The VT8363A supports FSB speeds of 200 and 266 MHz. 
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Figure 1. KT133A System Block Diagram Using the VT82C686A South Bridge 


The KT133A chip set consists of the VT8363A system controller (552 pin BGA) and the VT82C686A PCI to ISA bridge (352 pin 
BGA). The system controller provides superior performance between the CPU, DRAM, AGP bus, and PCI bus with pipelined, 
burst, and concurrent operation. 


The VT8363A supports eight banks of DRAMs up to 1.5 GB., The DRAM controller supports standard Synchronous DRAM 
(SDRAM) and Virtual Channel SDRAM (VC SDRAM), in a flexible mix / match manner. The Synchronous DRAM interface 
allows zero wait state bursting between the DRAM andthe data buffers at 66/100/133 MHz. The six banks of DRAM can be 
composed of an arbitrary mixture of 1M / 2M /4M,/8M7/ 16M /32MxN DRAMs. 


The VT8363A system controller also supports full AGP v2.0 capability for maximum bus utilization including 1x, 2x and 4x mode 
transfers, SBA (SideBand Addressing), Flush/Fence commands, and pipelined grants. An eight level request queue plus a four 
level post-write request queue with thirty-two and sixteen quadwords of read and write data FIFO's respectively are included for 
deep pipelined and split AGP transactions. A single-level GART TLB with 16 full associative entries and flexible CPU / AGP / 
PCI remapping control is also provided for operation under protected mode operating environments. Both Windows-95 VXD and 
Windows-98 / Windows 2000 miniport drivers are supported for interoperability with major AGP-based 3D and DVD-capable 
multimedia accelerators. 


The VT8363A supports two 32-bit 3.3 / 5V system buses (one AGP and one PCI) that are synchronous / pseudo-synchronous to the 
CPU bus. The chip also contains a built-in bus-to-bus bridge to allow simultaneous concurrent operations on each bus. Five levels 
(doublewords) of post write buffers are included to allow for concurrent CPU and PCI operation. For PCI master operation, forty- 
eight levels (doublewords) of post write buffers and sixteen levels (doublewords) of prefetch buffers are included for concurrent 
PCI bus and DRAM/cache accesses. The chip also supports enhanced PCI bus commands such as Memory-Read-Line, Memory- 
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Read-Multiple and Memory-Write-Invalid commands to minimize snoop overhead. In addition, advanced features are supported 
such as snoop ahead, snoop filtering, L1/L2 write-back forward to PCI master, and L1/L2 write-back merged with PCI post write 
buffers to minimize PCI master read latency and DRAM utilization. Delay transaction and read caching mechanisms are also 
implemented for further improvement of overall system performance. 


The 352-pin Ball Grid Array VT82C686A PCI to ISA bridge supports four levels (doublewords) of line buffers, type F DMA 
transfers and delay transaction to allow efficient PCI bus utilization and (PCI-2.1 compliant). The VT82C686A also includes an 
integrated keyboard controller with PS2 mouse support, integrated DS12885 style real time clock with extended 256 byte CMOS 
RAM, integrated master mode enhanced IDE controller with full scatter / gather capability and extension to UltraDMA-33/66 for 
33/66 MB/sec transfer rate, integrated USB interface with root hub and four function ports with built-in physical layer transceivers, 
Distributed DMA support, and OnNow / ACPI compliant advanced configuration and power management interface. The 
VT82C686A also includes an AC97 / MC97 link for interface to external audio and modem codecs,.and all “Super-I/O” functions 
(serial ports, parallel port, and floppy drive interface and game port). 


For sophisticated power management, KT133A provides independent clock stop control for the CPU / SDRAM, PCI, and AGP 
buses and Dynamic CKE control for powering down of the SDRAM. A separate suspend-well plane is implemented for the 
SDRAM control signals for Suspend-to-DRAM operation. The VT82C686A also. includes_a complete hardware monitoring 
subsystem for monitoring and control of internal and external (motherboard and system) conditions including voltages, 
temperatures, fan speeds, switch open/close states, etc. Coupled with the VT82C686A south bridge chip, a complete power 
conscious PC main board can be implemented with no external TTLs. 


The KT133A chipset is ideal for high performance, high quality, high energy efficient and high integration desktop AGP / PCI / 
ISA computer systems. 
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Figure 2. VT8363A KT133A Ball Diagram (Top View) 
KeyP aeof 2] 3 7 4 7 5 7 6 | 7 fig fig | io fi fi | 3 | ia fs | i | 7 fis | 9 | 20 | 2 22 23 | 2d | 25 | 26 


: 2° DI8# D20# D22# D40# D43# D44# DA7# DS6# D59# Do2# | PICK) pyow 
eB | 2 * oe D19# poe D42# ES D39# —D60# D63# = D53# 


Cc 3 D2# D25# Di6# DI7# D21# D23# D4l# D34# D45# D38# DS57# DS8#  D52# DSS# or 


| D124 DI15# D284  D29# D30# —-D33# D37# — D36# nay | OUT 

re | D27# = D26# D3 1# D3s# = DSI# = D46# =~ DA8# he 

ef a ae = D244 50H veer | “Se 

SCAN 14 15 16 17 MDI MD32 

af : ro ee ee 
MD4 MD6 


SCAN SCAN 
hi | OUT4 OUTS MD39 MD7 MD37_ MD5 


P BSCANT . P 
| GNT# | OUT7 MD9 MD42 MD40 MD8 
| Oa MD45_ MDIO [oo] MD11 


| if 3 MD14. MD46 MD47 MD44 

. : GND J VCC MCLK SCASA# 3 
|p ap apes ADSI MDI5 crap SCASB# 
| AD24 AD23 AD30 | GND | VCC3 § MCLK Ba os ee 
| ap20 p22 | CBE | ap2i ; 


Fu | AD16 AD1I8 ADI9  ADI7 M MAIL MAO 
2: strap strap 


LOCK# SERR# DEV T vcec3 ee ee VCC3 vec3 vcc3 VCC3 va Sie ME eM 
s strap strap ‘ strap 
lw | ADIS AGP Pins MAI3,) MAI2 M MAIO 
strap § § 
y | ADI3. ADIL ADI2. ADI4 CS4# — CSS5# | GND | 
afcone] a08 ad Dw A Ed We 
) PCK | RE GDS! G G GND GND SWEA# CKEO | DQM 
RUN# | SET# cox | 27 fae Reve spore Mid GCK COMP MD62 MD58 MDI6 = MD48 J" strap | 
GDS vee G G GT G GCLK a CKE2 
ADO. ADI bed ROE: moe wore | SGM ore cvs a MDs9 Mp26 -MDs6 p21. MDI7._ pag | CKE2, 
aD| GD30 GD26 am GD23. GDI9 GDI7 GD12._GD11 | GDSO Ea MD28 [oo] MD24. _MD22 [oo] MD18 MDSO0 


AD 
AE GD28 GD25 GD21 GD18 GD14 GDSO# | GD6 3. MD61 MD27 MD25 MDS55 MD53 MDI9 MDS51 
AF 


|AR| SBS SBS# GD31 GD29  GD27 GD24 GD22 GD20 P GD16 GD1I5 GD13 GDI0 GD9 GD7 GDS MD29. MD60 MD57 MD23 MD54 MD20 MD52 
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Table 1. VT8363A KT133A Pin List —— Order) 


Pin {Pin Name_| Pint} [Pin Name_ Pint} {Pin Name _| Pin _[Pin Name _ Pin #{ [Pin Names __| 


CS5# / RASS# 
SANG GND 
GNDHCK CSO# / RASO# 
HCLK CS1#/RAS1# 
MDO1 
MD32 
MDO00 
MD33 
SCANIN4 
SCANINS 
SCANOUTO SCASA# / strap 
NC CKE3 / SCASB# 
SCANOUT2 
VCC3 


SCANENA 
SCANIN7 
SCANIN6 
DFTIN 

NC 

GND 


DOMO / CASO# 
DQM5S / CAS5# 
CS3# / RAS3# 
CS2# / RAS2# 


3 MAO3 / strap 
SCANOUT4 VCC3 
SCANOUTS GND 
SCANOUT6 CKE4 / SRASC# 
NC DQM6 / CAS6# 
NC ADI6 
SCANOUT3, AD18 
AD19 
ADI7 
CBE2# 

WSC# 

MAO7/ strap 
MAOS / strap 
MAO1# / strap 
MAOO0 / strap 
SRASA# / strap 
CKES5 / SRASB# 


U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 


SWEA# / strap 
CKEO0 / SWEC# 


MAO06/ strap 
MAO04/ strap 


SHH DUPT OV VO VO UPTV 


Center VCC25 Pins (26 pins): J9,11-12,15-16, K9,18, L9,18, M9,18, N9,18, P9,18, R9,18, T9,18, U9,18, V10,13,15,17-18 
Center GND Pins (36 pins): L11-16, M11-16, N11-16, P11-16, R11-16, T11-16 
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Pin #_[Pin Name _ 


O |MD49 
CKE2 / SWEB# 


Center VCCQ Pins (5 pins): 
Center VTT Pins (5 pins): J10, 13-14, 17-18 


SBAI 
SBAO 


V9,11-12,14,16 


Pinouts 


Technologies, Ine. 
Delivering Value 


KT133A - VT8363A 


Table 2. VT8363A KT133A Pin List (Alphabetical Order) 


Pin#{ [Pin Name __|[Pin#| [Pin Name__|[Pin#| [Pin Name 


10 AA24 DOMS / CASS# 
DQM6 / CAS6# |/AA08 
DQM7/CAS7#_|/AA11 


126 
TOS FRAME# 


Pin #{ [Pin Name__| 


IO 


R24 


7| P |G 
5 


AE ND 
5 : 
5 5 


ABI7 


GPAR / GCKRUN# 
GPIPE# 


t 
OmorindtnnkWNK OO 


I_|HCLK 


T06 |10 |/IRDY# 
VO1_|IO |LOCK# 


AD15 | 10 }GDSO 
AE15 | 10 |GDSO# 
ABO7 |. 10 |GDS1 
ACO7 | 10. |GDS1# 


I 


CKE1 / SCASC# 
CKE2 / SWEB# 
CKE3 / SCASB# 
CKE4 / SRASC# 


0 |D63# 
Al0 | O [DICLKO# 
E15 | O |DICLKI# 
B18 | O |DICLK2# 
A23 | O |DICLK3# 
| £06 | O [DINVAL# | 
e) T 
| F23 | P |CLKVREF | 
| DOS | O [CONNECT __| 
O |CSO#/ RASO# 
CS1#/RASI# 
CS2# / RAS2# 
CS3#/ RAS3# 


DOMO / CASO# 
DOM1 / CAS1# 
DOM2 / CAS2# 
CS4# / RAS4# DQM3 / CAS3# 


CS5# / RASS# DOM4 / CAS4# 
Center VCC25 Pins (26 pins): J9,11-12,15-16, K9,18, L9,18, M9,18, N9,18, P9,18, R9,18, T9,18, U9,18, V10,13,15,17-18 
Center GND Pins (36 pins): L11-16, M11-16, N11-16, P11-16, R11-16, T11-16 
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IO 


Pin #| [Pin Name__| 


AFO02 |_I_|SBS# 
SCANENA 
I 


SCANOUTO 
SCANOUTI 
SCANOUT2 
SCANOUT3 
SCANOUT4 
SCANOUTS 
SCANOUT6 
SCANOUT7 


STO 
ST1 


VCCG' 
VCCHCK 
VCCMCK 


N 
N 


PAR 
PCKRUN# 


I 
IO 
I 
P 


M02 REO4# 
I 
I 
| F22 [Pp |s2kvcc | 
ieee | 
F20 S2KVREF P 
Luo [o[wsc# 
Center VCCQ Pins (5 pins): V9,11-12,14,16 
Center VTT Pins (5 pins): J10, 13-14, 17-18 


I 

oO 

I 

I 

I 

I 

I 

I 

I 

I 
1 | 
LI | 
LP | 


ia-Hia-a-Ma-le-Ma-la-Me-ia-le-) 
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PIN DESCRIPTIONS 


Table 3. VT8363A KT133A Pin Descriptions 


CPU Interface 
Signal Name Signal Description 


CFWDRST | ES | O| CLK Forward Reset. Reset the CLK forward circuitry for the Athlon™ interface. 
CONNECT | Ds | oO] Connect. Used for power management and CLK-forward initialization at reset. 


PROCRDY Processor Ready. Used for power management and CLK-forward initialization at 
reset. 


AIN[14-2]# (see pin list) Host CPU Address / Command Output. Unidirectional system address / command 
interface to the processor from the system controller. It is used to transfer probes or 
data movement commands into the processor during PCI-to-DRAM cycles to snoop the 
CPU internal Cache. AIN[14:2]# is skew-aligned with the forward clock, AINCLK# 

AINCLK# Host CPU Address Output Clock. Single-ended forwarded clock for the AIN[14:2]# 
bus that is driven by the system controller. Both rising and falling edges are used to 
transfer addresses or commands to the processor, 

AOUT[14-2]# (see pin list) Host CPU Address Input., Unidirectional system address / command interface from 
the processor to the system controller: It is used to transfer processor commands or 
probes responses to the system controller. AOUT[14:2]# is skew-aligned with the 
forward clock, AOUTCLK# 

AOUTCLK# D25 I Host CPU Address Input Clock. Single-ended forwarded clock for the AOUT[14:2]# 
bus that is driven by the processor. Both rising and falling edges are used to transfer 
commands or probe responses. 


D[63-0]# (see pin list) | IO, | Host CPU Data. Bi-directional interface between the processor and the system 
controller for data movement. D[63:0]# bus is skew-aligned with either the 
DICLK[3:0]#.or DOCLK[3:0]# forward clocks. 
DICLK{[3-0]# A23, B18, Host CPU Data Input Clock. Single-ended forwarded clocks for the D[63:0]# bus, 
E15, Al0 driven by the system controller to the processor.. Each 16-bit data word is skew-aligned 
with one of these clocks. Both rising and falling edges are used to transfer data to the 
pocessor. 


DOCLK[3-0]# Host CPU Data Output Clock. Single-ended forwarded clocks for the D[63:0]# bus, 

driven by the processor to the system controller. Each 16-bit data word is skew-aligned 

with one of these.clocks. Both rising and falling edges are used to transfer data to the 
system controller. 

DINVAL# Host CPU Data Read In Valid. Driven by the system controller to control the flow of 

data into the processor. .DINVAL# can be used to introduce an arbitrary number of 


cycles between octawords into the processor. 
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The pinouts were defined assuming the ATX PCB layout model shown below (and general pin layout shown) as a guide for PCB 


component placement. Other PCB layouts (AT, LPX, and NLX) were also considered and can typically follow the same general 
component placement. 


Socket-462 Power 


Athlon Supply 
Up to Five 


PCI Slots 


@ 
ne 
VT8231 Bees 
South 
Bridge 


IDE Connectors 1, 2,,or 3 DRAM Modules 


AGP 
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(see pinout tables) Memory Data. These signals are connected to the DRAM data bus. 


MD/[63:0] 
MA14/ strap, 
MA13/ strap, 
MA12/ strap, 
MAI1/ strap, 
MA10/ strap, 
MAQ/ strap, 
MAS8/ strap, 
MA7/ strap, 
MA6/ strap, 
MAS / strap, 
MA4/ strap, 
MA3/ strap, 
MA2/ strap, 
MAT/ strap, 
MAO/ strap 


DRAM Interface 


Signal Description 


Memory Address. DRAM address lines 


Register 
Rx68[0] 
RxB4[5-4] 
RxB6[7] 
RxB4[1-0] 
RxB6[4-0] 
RxB3[7-4] 


Strap 
MAI4 


MA13-12 
MAI1 
MAI10-9 
MA8-4 
MA3-0 


SRASA# 
SCASA# 
SWEA# 


RxB2[5] 
RxB3[1] 
RxB6[5] 


Description 
CPU Clock Frequency 


Internal Pullup Strength 
S2K Edge/Central DQ 
Output Drive Strength 
S2K Strobe Delay 

CPU Clock Divide 


S2K Slew. Rate Control 
Fast Command 
CPU Edge/Center DQ 


Settings 

0=100, 1=66 
11=Auto, ~11=Strap 
1=Edge 

0=Auto, ~0=Strap 
0=Auto, ~0=Strap 
O=11, 1=11.5, 2=12, 
3=12.5, 4=5, 5=5.5, 
6=6,7=6.5,8=7,9=7.5, 
10=8, 11=8.5, 12=9, 
13=9.5,14=10,15=10.5 
1=Disable 

1=Enable 

1=Center 


Strap option default values are all 0 (internally pulled down) 


Y26, Y25 
pana 
R26, R23, AA22, AA23 


Chip Select. .Chip select of each bank. 


Data Mask. Data mask of each byte lane 


Row Address Command Indicator. (see Device 0 RxB2[5]) 
Column Address Command Indicator. (see Device 0 RxB3[1]) 


CKE0 / SWEC#, 
CKE1 / SCASC#, 
CKE2 / SWEB#, 
CKE3 / SCASB#, 
CKE4 / SRASC#, 
CKES / SRASB# 
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Clock Enables. 


Clock enables for each DRAM bank for powering 


down the SDRAM or clock controlyfor reducing power usage and for 


reducing heat / temperature in high-speed memory systems. 


=| ]- 


SWEA# / strap AB24 |..O- | Write Enable Command Indicator. (see Device 0 RxB6[5]) 


Pin Descriptions 


Wa lecinolosies, Inc. KT133A - VT8363A 


PCI Bus Interface 


Tere 0) AdarenData Bus Bus. The standard PCI address and data lines. The address is 
driven with FRAME# assertion and data is driven or received in following 
cycles. 


CBE[3:0]# T3, U5, W4, AAI Command/Byte Enable. Commands are driven with FRAME# assertion. Byte 
enables corresponding to supplied or requested data are driven on following 
clocks. 


oe | Ree Assertion indicates the address phase of a PCI transfer. Negation 
ae that one more data transfer is desired by the cycle initiator. 


IRDY# hace Se Initiator Ready. Asserted when the initiator is ready for data transfer. 
TRDY# | SO Target Ready. Asserted when the target is ready for data transfer. 


pecan a ee Stop. Asserted by the target to request the master to stop the current 
transaction. 

DEVSEL# IO | Device Select. This signal is driven by the VT8363A when a PCI initiator is 
attempting to access main memory, It is an input when the VT8363A is acting 
as a PCI initiator. 


PAR f W210 Parity. A single parity bit is provided over AD[31:0] and C/BE[3:0]. 


SERR# IO | System Error. The VT8363A will pulse this signal when it detects a system 
error condition. 


PREQ# L4 I South Bridge Request. This signal comes from the South Bridge. PREQ# is 
a the ce lay ee © lined 
PGNT# Ll South Bridge Grant. This signal driven by the VT8363A to grant PCI access 


[GNT(4:0}# | M3, M1, N5,N2,M5_| O | PCI Master Grant, Permission is given tothe master to use PCL 


WSC# U6 Write Snoop. Complete. Sideband PCI signal (used on the planar only in 
multiprocessor configurations) asserted to indicate that all snoop activity on the 
CPU bus initiated by the last PCI-to-DRAM write is complete and that it is safe 
to send an APIC interrupt message. Basically this signal is always active except 
when PCI master write data is not flushed. 
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AGP Bus Interface 


Signal Name Signal Description 


GD[31:0] (see IO 


pinout 
tables) 


[cca calla 


AC7 
GBE[3:0]# AD8 IO 


GFRM# AB10 


GIRDY# ABI1 
GTRDY# AC12 10 


GDSEL# IO 


Address/Data Bus. The standard AGP/PCI address and data lines. The address is driven 
with GDSO# and GDS1# assertion for AGP transfers and is driven with GFRM# assertion for 


PCI transfers. 

Bus Strobe 0 (AGP transactions only). Provides timing for 2x data transfer mode on 
AD[15:0]. The agent that is providing the data drives this signal. 

Bus Strobe 0 complement and Bus Strobe 0 (AGP transactions only). Provides timing for 
4x data transfer mode on AD[15:0]. The agent that is providing the data drives this signal. 


Bus Strobe 1 (AGP transactions only). Provides timing for 2x data transfer mode on 
AD[31:16]. The agent that is providing the data drives this signal. 

Bus Strobe 1 complement and Bus Strobe 1 (AGP transactions only). Provides timing for 
4x data transfer mode on AD[31:16]. The agent that is providing the data drives this signal. 
Command/Byte Enable. 
AGP: These pins provide command information (different commands than for PCI) driven 
by the master (graphics controller) when requests are being enqueued using PIPE#. These 
pins provide valid byte information during AGP write transactions and are driven by the 
master. The target (this chip) drives these lines to “0000” during the return of AGP read data, 
but the state of these pins is ignored by the AGP. master. 

PCI: Commands are driven with GFRM# assertion. Byte enables corresponding to supplied 
or requested data are driven on following clocks. 


Frame (PCI transactions only). Assertion indicates the address phase,of a PCI transfer. 
Negation indicates that one more data transfer is desired by the cycle initiator. 

Initiator Ready 

AGP: For write operations, the assertion of this pin indicates, that the master is ready to 
provide all write data for the current transaction» Once this pin is asserted, the master is not 


allowed to insert wait states. For read operations, the assertion of this pin indicates that the 
master is ready to transfer a subsequent block of read data. The master is never allowed to 
insert a wait state during the initial block of a read transaction. However, it may insert wait 
states after each block transfers. 

PCI: Asserted when the initiator is ready for data.transfer. 

Target Ready: 


AGP: Indicates that the target is ready to provide read data for the entire transaction (when 
the transaction can complete within four clocks) or is ready to transfer a (initial or 
subsequent) block of data when the transfer requires more than four clocks to complete. The 
target is allowed to insert wait states after each block transfers on both read and write 
transactions. 

PCI: Asserted when the target is ready for data transfer. 

Stop (PCI transactions only). Asserted by the target to request the master to stop the 
current transaction, 

Device Select (PCI transactions only). This signal is driven by the VT8363A when a PCI 
initiator is attempting to access main memory. It is an input when the VT8363A is acting as 
PCI initiator. Not used for AGP cycles. 


Note: Clocking of the AGP interface is performed with GCLK; see the clock pin group for descriptions of the clock pins. 
Note: PCB Layout Guidelines (reference from AGP specification) 
1. Total motherboard trace length 10” max, trace impedance = 65 ohms + 15 ohms, minimize signal crosstalk 
2. Trace lengths within groups matched to within 2 inches or better 
Groups are: a. GDSO#, GDSO, GD15-0, GBE1-0# 
b. GDS1#, GDS1, GD31-16, GBE3-2# 
c. SBS#, SBS, SBA7-0 
3. Ground isolation should be provided around GDSO#, GDSO, GDS1# and GDS1 to prevent crosstalk with GD[31:0]. 
Ideally ground traces should be provided adjacent to GDSn# on the same signal layer, but at a minimum wider spaces 
should be provided on either side (e.g., 16 mil spaces on either side of GDSn# if GDSn# signal traces are 8 mil). 
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AGP Bus Interface (continued) 


Signal Name Signal Description 


GPIPE# AC9 I Pipelined Request. Asserted by the master (graphics controller) to indicate that a full- 
width request is to be enqueued by the target VT8363A. The master enqueues one 
request each rising edge of GCLK while GPIPE# is asserted. When GPIPE# is 
deasserted no new requests are enqueued across the AD bus. 

GRBF# AAQ I Read Buffer Full. Indicates if the master (graphics controller) is ready to accept 
previously requested low priority read data. When GRBF# is asserted, the VT8363A 
will not return low priority read data to the master. 


GWBF# AC10 Write Buffer Full. 


SBA[7:0] : : SideBand Address. Provides an additional bus to pass address and command 


information from the master (graphics controller) to the target (the VT8363A). These 
pins are ignored until enabled. 


[ses art fT Sideband Strobe. Provides timing for SBA[7:0] (driven by the master) 


SBS# nee Strobe complement and SBS ., Provides timing for SBA[7:0] (driven by the 
as when 4x timing is supported. 


ST[2:0] oa a Status (AGP only). Provides information from the arbiter to a master to indicate what 
it may do. Only valid while GGNT# is asserted. 

000 Indicates that previously requested low priority read or flush data is being 
returned to the master (graphics controller). 

001 Indicates that previously requested high priority read data is being returned to 
the master. 

010 Indicates thatthe master is to provide low priority write.data for a previously 
enqueued write command. 

O11 Indicates that the master is to provide high priority write data for a previously 
enqueued write command. 
Reserved: (arbiter must not issue, may be defined.in the future). 
Reserved. (arbiter must not issue, may be defined in the future). 
Reserved. (arbiter must not issue, may be defined in the future). 
Indicates that the master (graphics controller) has been given permission to 
start a_bus.transaction. The master may enqueue AGP requests by asserting 
PIPE# or start a PCI transaction by asserting GFRM#. ST[2:0] are always 
outputs from the VT8363A and inputs to the master. 


GREQ# | ADS Pe ' Request. Master request for AGP. 
GGNT# | = =ABG6 | |_O | Grant. Permission is given to the master to use AGP. 


GPAR / AC13 IO | Rx78[1]=0: AGP Parity. A.single parity bit is provided over GD[31:0] and GBE[3:0]. 
GCKRUN# Rx78[1]=1: AGP Clock Run. Used to stop the AGP bus clock to reduce bus power 
usage. 


GCLK | “ABI4. | oO | AGP Clock. Generated by on-chip clock logic. 
GCLKF AC15 AGP Clock Feedback. Connect to GCLK. 


Note: 


Note: 
Note: 


Note: 
Note: 


For PCI operation on the AGP bus, the following pins are not required: 

- PERR# (parity and error reporting not required on transient data devices such as graphics controllers) 

- LOCK# (no lock requirement on AGP) 

- IDSEL (internally connected to AD16 on AGP-compliant masters) 

Separate system interrupts are not provided for AGP. The AGP connector provides interrupts via PCI bus INTA-B#. 

The AGP bus supports only one master directly (REQ[3:0]# and GNT[3:0]# are not provided). External logic is required to implement 
additional master capability. Note that the arbitration mechanism on the AGP bus is different from the PCI bus. 

A separate reset is not required for the AGP bus (RESET# resets both PCI and AGP buses) 

Two mechanisms are provided by the AGP bus to enqueue master requests: GPIPE# (to send addresses multiplexed on the AD lines) and 
the SBA port (to send addresses unmultiplexed). AGP masters implement one or the other or select one at initialization time (they are not 
allowed to change during runtime). Therefore only one of the two will be used and the signals associated with the other will not be used. 
Therefore the VT8363A has an internal pullup on GRBF# to maintain it in the de-asserted state in case it is not implemented on the 
master device. 
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Test Functions 


Signal Name Signal Description 


TESTIN PLL Test Input. Normally connected to VCC3. 


Clock / Reset Control 


Same [int | 00 [Sibi 


GCLK 


[MCLK | R22 | 0 


— 


Host Clock. This pin receives the host CPU clock (66 / 100 / 133 MHz). This clock 
is used by all VT8363A logic that is in the host CPU domain. The memory interface 
logic will also use this clock if selected (memory system timing can alternately be 
selected to use the AGP bus clock). The CPU clock must lead the AGP clock by 0.2 
+ 0.5 nsec. 

PCI Clock. This pin receives a buffered host clock divided-by-6 to create 33 MHz. 
This clock is used by all of the VT8363A logic that is in the PCI clock domain. This 
clock input must be 33 MHz maximum to comply with PCI specification 
requirements and must be synchronous with the host CPU clock, HCLK. The host 
CPU clock must lead:the PCI clock by 1.5 + 0.5 nsec. 

AGP Clock. This pin drives the AGP bus.clock (66 MHz). This clock is used by all 
VT8363A logic that is in the AGP clock domain. The AGP clock is synchronous to 
the 200 MHz host CPU clock: 

AGP Clock Feedback. Connect to GCLK. 

DRAM Clock. Output from internal clock generator to the external clock buffer. 
DRAM Clock Feedback. Input from MCLK via the externalclock buffer. 

Reset. Input from south bridge chip. When asserted, this signal resets the VT8363A 
and sets all register bits to the default value. The rising.edge of this signal is used to 
sample all power-up strap options 

Power OK. 


SUSST# AB19 I Suspend Status. For implementation of the Suspend-to-DRAM feature. Connect to 
an external pullup to disable. 


Athlon 
CPU 


Clock 
Generator 


MCLKF 


sth Beige L- MCLKO germ 1 
North Bridge “Zero 


Delay” 
Clock 


Buffer 


Figure 3. CPU /SDRAM / AGP / PCI Clock Connections 
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Power, Ground, and Test 


Signal Name Signal Description 


lvcc3.——“(wsiéiz(LsSCstssC see pin ist) =] PC Power for Internal Logic and I/O Interface Logic (3.3V +5%). 
fvsuss— | A200 P| Suspend Power (3.3V 45%) 
D6, D9, D12, D15, CPU Interface Termination Voltage (x.xV +0.xV). 
D18, D21, E23, E25, 
F8, Fl1, F14, F17, 
J10, J13, J14, J17, J18 
EGND see pin Fist) | P| Ground 
[S2KVREF_ | FI0,F20_ | P| S2K Voltage Reference, 
fsakvcc | 22 | PO S2K Power, 
|S2KGND TP S2K Ground 
PCLKVREF [23 P| Clock Voltage Reference. 
pvccHcK | HP Host CPU Clock Power (3.3V 45%). For Host CPU clock logic. __| 
[GNDHCK | G21 P| Host‘ CPU Clock Ground. Connect to main ground plane. 
fvccMcK | P22 P| DRAM Clock Power (3.3V #5%). For DRAM clock deskew logic. __| 
[GNDMCK [P21 P| DRAM Clock Ground. Connect to main ground plane. 
pvecGcK | AAA EB | AG PClock Power G.3V 45%). For AGP clock deskewlogic | 
LGNDGCK OT ABIS P| AGP Clock Ground. Connect to main ground planes 


V9, V11, V12, V14, V16, AGP 1.5V Power. 
AA7, AA10, AA12, 

AAI5, AA18, ACS, AC8, 
AC11, AC14, ACI7 


VCCQQ | CAITR L AGP Quiet Power. 
GNDQQ ABI7 | P. | AGP Quiet Ground. 


AGPVREF AF10 AGP Voltage Reference. 0.39 VCC3 to 0.41 VCC3. Typical value is 
1.32V (0.40 times 3.3V). This can be provided with a resistive divider 
on VCC3 using 270 ohm and.180 ohm (2%) resistors. 


G2, F5, Fl, F2 
i 6 | 
H5, G6, H3 
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REGISTERS 
Register Overview 


The following tables summarize the configuration and I/O 
registers of the VT8363A. These tables also document the 
power-on default value (“Default”) and access type (“Acc’’) 
for each register. Access type definitions used are RW 
(Read/Write), RO (Read/Only), “—” for reserved / used 
(essentially the same as RO), and RWC (or just WC) (Read / 
Write 1’s to Clear individual bits). Registers indicated as RW 
may have some read/only bits that always read back a fixed 
value (usually 0 if unused); registers designated as RWC or 
WC may have some read-only or read write bits (see 
individual register descriptions following these tables for 
details). All offset and default values are shown in 
hexadecimal unless otherwise indicated. 


Table 4. VT8363A Registers 
VT8363A I/O Ports 


PCL/ AGP Arbiter Disable 


CFB-8 [Configuration Address a ae 
CFF-C 0000.0000 
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VT8363A Device 0 Registers - Host Bridge 


Header Registers 


| 1-0 |VendorID T1106 RO 
| 3-2 |DeviceID 0305 [RO 
| 8 |RevisionID Tn RO 
| 9 |Program Interface |S 00 RO 
| A |SubClassCode | 00 RO 
| B |BaseClassCode | 06 RO 
| C |reserved- | — I 
| D |LatencyTimer | 00 RW 
| E |HeaderType TS 00 RO 
| F [Built InSelfTest (BIST) | 00__—[ RO] 
[14-2B |reserved- || — I 

| 00 AI 


[37-34 |Capabifity Pointer [0000 000 RO| 
[38:3F [reserved SSCS 


Device-Specific Registers 


| 50_|S2K Timing Controll 7 | 00 RWI 
| 51_|S2K Timing Control MT 00 RWI 
| 52 |S2K Timing Control I | 70 [RWI 


| 53 |BIU Arbitration Control | 00 RW 
| 54 |BlU Control 00 RWI 
| 55 |Debug(DoNotProgram) J] | — J 
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Device-Specific Registers (continued) 


[56-57 freserved@ ——SSCSC~=~—~—SCS~sC Sd 
SE-5A DRAM Row Ending Adds |__| —_ 
5A] Bank 0 Ending (HA[31:24) | 01 [RW 
5B | Bank 1 Ending (HADI24) | 01 RW] 
5C_| Bank Ending HAI3I24)) | _o1__|RW| 
sD_| Bank 3 Ending HAI3I24)) | __o1__|RW| 
60 [DRAM Type 00 [Rw] 
61 ROM Shadow Control C0000-CFFFF| 00 [RW] 
[62 JROM Shadow ContiolD0000-DFFFF| 00 [RW] 
[63 JROM Shadow Control E0000-FEFFF | 00 RW] 
64 [DRAM Timing forBanks 0.1 | _EC__|RW| 
[66 [DRAM Timing for Banks 4.5 | _EC_| 

P67 [reserved —SSSSCSC~dCSiC*” 
68 DRAM Control _——S~wSCS dR 
[69 FIDRAM Ciok sien 00 ew 


| 6A) |DRAM Refresh Counter [00 [RW] 
| 6B |DRAM Arbitration Control [01 [RWI 
| 6C |SDRAMControt | 00 [RWI 
| 6D_|DRAM Control Drive Strength | 00__—[RW| 
|OB-OF |reserved-” | 0 | — | 


| 70 |PCIBufferControl | 00 RWI 
| 71 |CPUtoPCIFlowControl| | 00 RWI 
| 72 |CPUtoPCIFlowControl2_ | 00 RWI 
| 73 |PCLMasterControll | 00 RWI 
| 74 |PCIMasterControl2 | 00 RWI 
| 75 |PCl Arbitration! | 00 RWI 
| 76 |PCLArbitration2 | 00 RWI 
| 77 |Chip Test (donot program) | 00 RWI 
| 78 _|PMU Control | 00__—[RWI 
79 |PMUControl | 00 
| 7A_|Miscellaneous Control | 00 RWI 
| 7B_|PCI Master Access Control | 00 RWI 
[7C-1D|-reserved- || — 
| 7E-7F |PLL Test Mode (do not program) | __00__[RW| 


Register Summary Tables 


Technologies, Ine. 
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Device 0 Device-Specific Registers (continued) 


sa [Graphs Apenure Seo RW 
e587 [reserved ———SCSCSC~id~Si id 
sc-or [reserved SCC 


| AO |AGPID CRO 
| Al |AGPNextItem Pointer | CO_—[ RO] 
| A2_|AGP Specification Revision | 20__—|RO| 
a Ee eae Ed 
|A7-A4|AGP Status | AF00 0203] RO 
FAC [AGPControl ———*+|—_00_[RWI 
| AD |AGP Latency Timer | 02 [RWI 
| AE |AGP Miscellaneous Control | 00__—[ RW 
| AF_|AGP Strobe Drive Strength | 00 RWJ 
| BO |AGP Pad Control /Status | 8x [RWI 
| B2_|AGP Pad Drive/DelayControl___|__00__|RW| 
| B3 |reserved- 0, — | 


| B3_|CPU Strapping Control _/__| strapping |RO| 
| B4_|S2K Compensation Strapping __| strapping |RO | 
| BS_|S2K Compensation Result! || __00_ | RO| 
| B6_|S2K Compensation Result2 ___|_900 | RO| 
| B7_|S2K Compensation Result3 | 00__—[ RO] 
| B8_|S2K Compensation Result4 [00 | RO] 
[B9-BFlreserved- | 00 | I 
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Device 0 Device-Specific Registers (continued) 


| CO |Power Management CapabilityID__| _01__|RO| 
| Cl |Power Management New Pointer | __00_ | RO| 
| C2 |Power Management CapabilitiesI__ | _02__ | RO| 
| C3 |Power Management Capabilities I_| 00 __|RO| 
| C4 |Power Management Control / Status | 00 [RW] 
| C5 _|Power Management Status | 00__—| RO 
| Co _|PCI-to-PCI Bridge Support Extension| 00 _|RO| 
| C7 _|Power Management Data | 00__—| RO 
[C8-DF|-reserved- || — I 
| EO [Miscellaneous Control _~ 5 | 00 [RWI 
[EI-EF |-reserved- wy | 00 | — | 
| FO_|BIOS Scratch RegisterO, | 00__—| RWI 
| FI |BIOS Scratch Register] | 00 RWI 
| F2_ |BIOS ScratchRegister2_ | 00 RWI 
| F3_ |BIOS ScratchRegister3_ | 00 [RWI 
| F4 |BIOS Scratch Register4 | 00 RWI 
|_F5_|BIOS SeratchRegisterS | 00 RWI 
| Fo |RevisionID Backdoor | 00__—| RWI 
| F8__|DRAM Arbitration Timer | 00 [RWI 
| FC |Back-DoorControll | 00 RWI 
| FD |Back-DoorControl2 | 00 RWI 


Register Summary Tables 


Technologies, Ine. 
2) ng Value 
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VT8363A Device 1 - PCI-to-PCI Bridge 


Header Registers 


| 10 |VendorID 1106 RO 
| 3-2 |DevieID 8305 [RO 


Ww 


rogram Interface 
Base Class Code 
-reserved- 


| 00 
| 04 
| 06 
freserved§ | 
Latency Timer | 
| 00 
| 00 
| 00 
| 00 
| 00 


R 


C 
Ww 
18 RW 
19 RW 
LA RW 
| IB |Secondary Latency Timer | 00 RO 
| ID |VOLimit 00 
LIF-IE |Secondary Status | (0000 [RO 
Pefercable Memory Lint 004) 
freserveds | 00 


-reserved- 
[30-33 [reserved-——S—~—~SC 


Capability Pointer ly 00 | 


-reserved- 


PCI-to-PCI Bridge Control | 00 |RWI 
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Device-Specific Registers 


| 40 _|CPU-to-AGP Flow Control! | 00__—| RWI 
| 41 |CPU-to-AGP Flow Control2__— | 00 [RWI 
| 42 |AGP MasterControl | 00 RWI 
| 43 |AGP Master Latency Timer | 00__—[RW| 
| 44 |Back-Door RegisterControl | 00__—|RW| 
[48-7F |reserved- TS | — 
| 80 |CapabilityID TORO 
| 81 |NextPointer i | 00 [RO 
| 82 |Power ManagementCapabilities |__| 02 __ | RO| 
| 83 |Power Management Capabilities 2__ | 00 __ | RO| 
| 84 |Power Management Control / Status | 00 [RW] 
| 85 |Power Management Status | 00__—| RO 
| 86 |PCI-PCI Bridge Support Extensions | 00 ___|RO| 
| 87 |PowerManagement Data | 00__—| RO 
[88-FF]reserved | I 


Register Summary Tables 


Technologies, Ine. 
2) ng Value 
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Miscellaneous I/O 
One I/O port is defined in the VT8363A: Port 22. 


Port 22 —- PCI / AGP Arbiter Disable .................0s00ss0e RW 
T=2 RRESOrVed.scicisssecssesseverseeteteeteesoess always reads 0 
1 AGP Arbiter Disable 
0 Respond to GREQ# signal 0... default 
1 Do not respond to GREQ# signal 
0 PCI Arbiter Disable 
0 Respond to all REQ# signals... default 
1 Do not respond to any REQ# signals, including 
PREQ# 


This port can be enabled for read/write access by setting bit-7 
of Device 0 Configuration Register 78. 
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Configuration Space I/O 


All registers in the VT8363A (listed above) are addressed via 
the following configuration mechanism: 


Mechanism #1 


These ports respond only to double-word accesses. Byte or 
word accesses will be passed on unchanged. 


Port CFB-CF8 - Configuration ACdTre6.............cceseceseeees 


31 Configuration Space Enable 
O) Disabled ss sios.3.c.iiecs, tacisacciiecentisdieniese default 
1 Convert configuration data port writes to 
configuration cycles on the PCI bus 
30-24 Reserved oi... tees eerste always reads 0 
23-16 PCI Bus Number 
Used to choose a specific PCI bus in the system 
15-11 Device Number 
Used to choose a specific device in the system 
(devices 0.and | are defined for the VT8363A) 
10-8 Function Number 
Used to.choose a specific function if the selected 
device supports multiple functions (only function 0 is 
defined for the VT8363A). 
7-2. Register Number (also called the "Offset'') 
Used to select a specific DWORD in the VT8363A 
configuration space 
1-0 Fixed) OU .........------ Le Gh Be envvveeee always reads 0 


Refer to PCI Bus Specification Version 2.1 for further details 
on operation of the above configuration registers. 


Miscellaneous and Configuration Space I/O Ports 


Technologies, Ine. 
2) ug Value 
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Register Descriptions 


Device 0 Header Registers - Host Bridge 


All registers are located in PCI configuration space. They 
should be programmed using PCI configuration mechanism | 
through CF8 / CFC with bus number, function number, and 
device number equal to zero. 


Device 0 Offset 1-0 - Vendor ID (1106h 


15-0 ID Code (reads 1106h to identify VIA Technologies) 


Device 0 Offset 3-2 - Device ID (0305h 


15-0 ID Code (reads 0305h to identify the VT8363A) 


Device 0 Offset 5-4 —-Command (0006h 


15-10 Reserved 


9 Fast Back-to-Back Cycle Enable .............0...0.... RO 

0 Fast back-to-back transactions only allowed to 
the same AGent ........ ee eeeeeeseeceseeeeneeeeeeees default 
1 Fast back-to-back transactions allowed to 
different agents 

8 SERR# Enable... eeeeeeeeeseeeeeeeeeents RO 
O SERR# driver disabled... de default 
1 SERR# driver enabled 

(SERR# is used to report parity errors if bit-6 is:set). 

7 Address / Data Stepping ............ ieee eeteeteeeeee RO 
0 Device never does stepping.............0... default 
1 Device always does stepping 

6 ~~ - Parity Error Response ...............:..cccccccceeseeeeeees RW 
0 Ignore parity errors & continue ............ default 
1 Take normal action on detected parity errors 

5 VGA Palette Snoop 0.0.0... eeedeentteeereeeeeseree RO 
0 Treat palette accesses normally..........0. default 
1 Don’t respond to palette accesses on PCI bus 

4 Memory Write and Invalidate Command .......... RO 
0 Bus masters must use Mem Write .........: default 
1 Bus masters may generate Mem Write & Inval 

3. Special Cycle Monitoring ..0............. eee eeeeeeee RO 
0 Does not monitor special cycles............. default 
1 Monitors special cycles 

2 PCT Buss Miter... ee eeeeeeeseeeseeseeereecene RO 
0 Never behaves as a bus master 
1 Can behave as a bus master... default 

L Memory Space... eee eecceeseeeneeeeneeeetdenseeetare RO 
0 Does not respond to memory space 
1 Responds to memory space .............::e default 

O VO Space. . wcsiccsccecsseis dees Petes RO 
0 Does not respond to I/O space ............... default 
1 Responds to I/O space 
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Device 0 Offset 7-6 — Status (0210h 


15 Detected Parity Error 
0 No parity error detected... default 
1 Error detected in either address or data phase. 
This bit is set even if error response is disabled 
(command register bit-6). ...... write one to clear 
14  Signaled System Error (SERR# Asserted) 
Ssach sabeesshecpasdevbencesessesepseseds always reads 0 
13. Signaled Master Abort 
O No abort received oe eeeeeeeeeeneeeteees default 
1 Transaction aborted by the master ................ 
deevuseatptecaecetesteseretesecte ae write one to clear 
12 Received Target Abort 
O No abort received 0.0... ee eeeeeeeeeteees default 
1 Transaction aborted by the target... 
a Oo ... A——e write one to clear 
11 Signaled Target Abort..........0000000.. always reads 0 
0 Target Abort never signaled 
10-9 DEVSEL# Timing 
00 Fast 
OL “Medium... eee always reads 01 
10 Slow 
11 Reserved 
8 Data Parity Error Detected 
0 No data parity error detected ......000....... default 
1 Error detected in data phase. Set only if error 
response enabled via.command bit-6 = 1 and 
VT8363A was initiator of the operation in 
which the error occurred........ write one to clear 
7 Fast Back-to-Back Capable............... always reads 0 
6 User Definable Features..................... always reads 0 
5 . 66MHz Capable... ee always reads 0 
4 Supports New Capability list............. always reads 1 
P-0 Reseryed  — Br ..............--escsesssesreeneessees always reads 0 


Device 0 Offset B - Base Class Code (06h 


7-0 Base Class Code.. reads 06 to indicate Bridge Device 
Device 0 Offset D - Latency Timer (00h 


Specifies the latency timer value in PCI bus clocks. 


7-3 Guaranteed Time Slice for CPU default=0 

2-0 Reserved (fixed granularity of 8 clks) .. always read 0 
Bits 2-1 are writeable but read 0 for PCI specification 
compatibility. The programmed value may be read 
back in Offset 75 bits 5-4 (PCI Arbitration 1). 


Device 0 Register Descriptions 


Technologies, Ine. 
Detiuering Value 


A // Neer KT133A - VT8363A 


Device 0 Host Bridge Header Registers (continued) 
Device 0 Offset E - Header Type (OOh)................ccccccccseeee RO 


7 BIST Supported ...... reads 0: no supported functions 
6-0) Reserved oo. eceeeeeeeeeereees always reads 0 


Device 0 Offset 13-10 - Graphics Aperture Base 
QOQD0DOBN) sssscssssciscsssecccsscsssesssscacevscassetstessesssssessseccuessesvas RW 


31-28 Upper Programmable Base Address Bits....... def=0 

27-20 Lower Programmable Base Address Bits ...... def=0 
These bits behave as if hardwired to O if the 
corresponding Graphics Aperture Size register bit 
(Device 0 Offset 84h) is 0. 


27 26 25 24 23 22 21 20 (This Register) 

7 6 5 4 3 2 1 OQ - (Gr Aper Size) 
RW RW RW RWRWRWRWRW_ 1M 
RWRWRWRWRWRWRW 0 2M 
RWRWRWRWRWRW 0 0 4M 


RWRWRWRWRW 0 0 0 8M 
RWRWRWRW 0 0 0 0 16M 
RWRWRW 0 0 0 0 0 32M 
RWRW 0 0 0 0 0 O, 64M 
RW 0 0 0 0 0 0,0. 128M 
0 0 0 0 0 0 O .0,. 256M 
19-0 Reserved oo... always reads 00008 
Note: The locations in the address range defined by this 


register are prefetchable. 
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Device 0 Offset 2D-2C — Subsystem Vendor ID (0000h)R/W1 
15-0 Subsystem Vendor ID............. cece default = 0 
This register may be written once and is then read only. 


Device 0 Offset 2F-2E — Subsystem ID (0000h)........... R/W1 


15-0 Subsystem ID 000... eeeeeeneeeneeeenes default = 0 
This register may be written once and is then read only. 


Device 0 Offset 37-34 - Capability Pointer (000000A0h) RO 


Contains an offset from the start of configuration space. 


31-0 AGP Capability List Pointer......... always reads AOh 


Device 0 Register Descriptions 


Technologies, Ine. 
2) ng Value 


A / Nero KT133A - VT8363A 


Device 0 Configuration Registers - Host Bridge 
These registers are normally programmed once at system 
initialization time. 


Host CPU Control 


Device 0 Offset 50 — S2K Timing Control I...................+ 


The contents of this register are preserved during suspend. 
Bits 5-0 have no default value. When the system is first 
powered up, S2K timing (SIP) is determined by an internal 
ROM. After power up, the user can change the timing (the 
SIP) by programming SDCout, SDCin,.Dinit, Ainit, and 
MuxPreLd, then setting bit-7 of this register, then generating a 
system reset by programming SB. 


7 Disable ROM Table 
0 Read SDCout, SDCin, Dinit, Ainit, MuxPreLd, 
and WrDataDly values from internal ROM 
saeesueeevessusuecceacscagee ive cecdsateseaues: cance: default 
1 Normal read of SDCout, SDCin, Dinit, Ainit, 
MuxPreLd, and WrDataDly values from fields 
of registers Rx50-52 
6 Reserved:  ssccidsscnwdndeis ces always reads 0 


5-4 Read Data Delay (SDCOutDelay)............ (SDCout) 
3-0 Write Data Delay (SDCInDelay) ........0...4. (SDCin) 
Device 0 Offset 51 — S2K Timing Control I1................... RW 


The contents of this register are preserved during suspend. 
The fields in this register have no default value. 


7-6 North Bridge Data Receiver Mux Initial Count...... 
Hiehiwiigiiniens dete ances Me (Dinit) 

5-4 North Bridge Address Receiver Mux Initial Count 
eres, eee (Ainit) 

3 Reserved oni. eeeeeseseerseeeseeree always reads 0 
2-0 CPU Data / Address Mux Preload, Count ................ 


The contents of this register are preserved during suspend. 
Bits 2-0 have no default value. 


7 Disconnect Enable When STPGNT Detected 
6 Write to Read Delay ............. eee default = 1 
5-4 Read to Write Delay .........00. ee default = 1b 
3 Ins Skew Between Even / Odd Clock Group For 
Data (Strapped from MAB3) 
0 Disable... default if no strap on MAB3 
1 Enable 
2-0 Write Data Delay from SYSDC to CPU Data 
Output. © elise ctientee cask eines (WrDataDly) 
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Device 0 Offset 53 — BIU Arbitration Control ............... RW 
7-6 Max of Contiguous Probe SysDC Before Switch to 
Other Type of SysDC 
5-3. Max of Contiguous Read SysDC Before Switch to 
Other Type of SysDC 
2-0 Max of Contiguous Write SysDC Before Switch to 
Other Type of SysDC 
Device 0 Offset 54 — BIU Control ................ssscsssssssseeee RW 
7 SDRAM Self-Refresh When Disconnected 
QO? D1Sabl@ isc ocesiess ets hiss tied odie default 
1 Enable 
6 Probe Next Tag State T1 When PCI Master Read 
Cacheing Enabled 
O Disable........... jgggpe-. potereesseesceessessessssnes default 
1 Enable 
5 S§2K Data Input Buffer 
QO DisalilG@ .... Wr... ccccccscseseteeessees default 
1 Enable 
4  §2K Data Output Enable Timing 
O -IT Setup / Hold .0... ee eeeeee default 
1 1/2T Setup / Hold 
3. .DRAM Speculative Read for PCI Master Read 


(Before Probe Result is Known) 


O Disable.............:cccccceessAr ging goose default 
1 Enable 

2 PCI Master Pipeline Request 
OW) | ee <7 A ee default 
1 Enable 

1. PCI-to-CPU / .CPU-to-PCI (P2C / C2P) 

Concurrency 

O Disables... NRRIB.........csssscssscccsssessscrsecersves default 
1 Enable 

0 Fast Write-to-Read Turnaround 
O MUO AdIe .............0ccccccccsssscssccccssssssncrtsccesees default 
1. Enable 


Device 0 Offset 55 — Debu 


7-0 Reserved (do not program) 


Device 0 Register Descriptions 


A) / Nesom ae KT133A - VT8363A 
DRAM Control Device 0 Offset 5F-5A — DRAM Row Ending Address: 
These registers are normally set at system initialization time Offset 5A — Bank 0 Ending (HA[31:24]) (O1h).......... RW 
and not accessed after that during normal system operation. Offset 5B — Bank 1 Ending (HA[31:24]) (01h) .......... RW 
Some of these registers, however, may need to be . 

programmed using specific sequences during power-up Offset 5C —- Bank 2 Ending (HA[31:24]) (O1h).......... RW. 
initialization to properly detect the type and size of installed Offset 5D — Bank 3 Ending (HA[31:24]) (O1h).......... RW 


memory (refer to the VIA Technologies VT8363A BIOS 
porting guide for details). 


Offset 5E — Bank 4 Ending (HA[31:24]) (O1h).......... RW. 


Offset 5F - Bank 5 Ending (HA[31:24]) (Oh) .......... RW 
Table 5. System Memory Map Note: BIOS is required to fill the ending address registers 
for all banks even if no memory is populated. The 
endings have to be in incremental order. 


Space Start Size Address Range Comment 
DOS 0 640K 00000000-O009FFFF Cacheable 


VGA 640K 128K 000A0000-O00OBFFFF Used for SMM Device 0 Offset 60 — DRAM Type (O0h).....................c00+ RW 
BIOS 768K 16K 000C0000-000C3FFF Shadow Ctrl 1 7-6 DRAM Type for Bank 7/6 

BIOS 784K 16K 000C4000-000C7FFF Shadow Ctrl 1 OO  -LeSCrVed-..cceecdecccecccccccesssccccceeeessssseeeeeeees default 
BIOS 800K 16K 000C8000-000CBFFF Shadow Ctrl 1 01 -reserved- 

BIOS 816K 16K 000CC000-000CFFFF Shadow Ctrl 1 10 -reserved- 

BIOS 832K 16K 000D0000-000D3FFF Shadow Ctrl 2 11 SDRAM 

BIOS 848K 16K 000D4000-000D7FFF Shadow Ctrl2 5-4 DRAM Type for Bank 5/4... default=00 
BIOS 864K 16K OQ00D8000-O0O0DBFFF Shadow Gtrl 2 3-2. DRAM Type for Bank 3/2...........0..000.... default=00 
BIOS 880K 16K OQOODCO00-000DFFFF Shadow Ctrl 2 1-0 DRAM Type for Bank 1/0..............0........ default=00 
BIOS 896K 64K OQOQE0000-OO0EFFFF Shadow Ctrl 3 

BIOS 960K 64K OOOFOO00-OOOFFFFF Shadow Ctrl 3 Table 6. Memory Address Mapping Table 

Sys IMB  — _ 00100000-DRAM Top Can have hole [7 oMATi4] 13 [Joo 8l7]615l413l211101.. «I 


Bus D Top DRAM Top-FFFEFFFF 


bail” .. Ae Addabhewe 
Init 4G-64K 64K FRFRFEFFFF-FFFFFFFF OQOOFxxxx alias (Oxx) PC} 24|23}10|.9 | 8] 7 | 6| 5 | 4 | 3 {11x9, 11x8 
64/128Mb |__| 24 [3] 12|22|21}20| 19] 18)17)16| 15] 14| 71 |23|x4. 14x10 

Device 0 Offset 59-58 - DRAM MA Map Type (0040h).RW (100) |e 13} 12|PC] 26] 25} 10) 9 7 5 | 4} 3 |x8: 14x9 

2/4 bank 24 

15-13 Bank 5/4 MA Map Type (see below) 256Mb |25| 24 [73] 72/22/2120] 19118] 17/16] 15} 14] 77] 23 1x32: 14x8 
12. Bank 5/4 Virtual Channel Enable....:.............. def=0 FS _ ARPE... doeoeehe eee 
256Mb. [26] 24 [73] 12/22] 21)20/19/18}17/ 16] 15}14|77|23|x16. 14x9 
11-8 Reserved oo... ee eee def = 0 MM | 25 | ANoslolslslviels@Gr 
7-5 Bank 1/0 MA Map Type 11) 2/4B} | 28 }13|22\Pc}26|25|10}9 | 8|7}6]5| 4] 3 |x4: 14x11 


000 16Mbit SDRAM... cessseliliccsseecsseesustle default PC" = "Precharge Control" (refer to SDRAM specifications) 


001 -reserved- 
Olx -reserved- 
100 64Mbit / 128Mbit SDRAM 
101 256Mbit x 32 SDRAM 
110 256Mbit x 16 SDRAM 
111 256Mbitx 8 or x 4 SDRAM 
4 Bank 1/0 Virtual Channel Enable................... def=0 


3-1. Bank 3/2 MA Map Type (see above) 
0 Bank 3/2 Virtual Channel Enable................... def=0 
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Device 0 Offset 61 - Shadow RAM Control 1 (00h) ....... RW Device 0 Offset 63 - Shadow RAM Control 3 (00h)....... RW 

7-6 CC000h-CFFFFh 7-6 E0000h-EFFFFh 
OO Read/write disable... cece default O00 Read/write disable ...........cccccccsececccccccceee default 


O01 Write enable 
10 Read enable 
11 Read/write enable 
5-4 C8000h-CBFFFh 
OO Read/write disable ..............cccccecceeeeeeees default 
O01 Write enable 
10 Read enable 
11 Read/write enable 
3-2. C4000h-C7FFFh 
OO Read/write disable ..............ccccesecceeeeeeees default 
01 Write enable 
10 Read enable 
11 Read/write enable 
1-0 C0000h-C3FFFh 
OO Read/write disable ...........cccccesecceeeeeeees default 
01 Write enable 
10 Read enable 
11 Read/write enable 


Device 0 Offset 62 - Shadow RAM Control 2 (00h) ....... RW 
7-6 DC000h-DFFFFh 
OO Read/write disable ...............c cc cctesseseeeetee default 


O01 Write enable 
10 Read enable 
11 Read/write enable 
5-4 D8000h-DBFFFh 
OO Read/write disable .............cccceeeceeeetnee default 
01 Write enable 
10 Read enable 
11 Read/write enable 
3-2. D4000h-D7FFFh 
OO Read/write disable ............cceteseeeceeeeeeee default 
01 Write enable 
10 Read enable 
11 Read/write enable 
1-0 D0000h-D3FFFh 
OO Read/write disable..............ccccecceeeeeeees default 
O01 Write enable 
10 Read enable 
11 Read/write enable 
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O01 Write enable 
10 Read enable 
11 Read/write enable 

5-4 F0000h-FFFFFh 
OO Read/write disable ...............cccccssseeeeeeees default 
01 Write enable 
10 Read enable 
11 Read/write enable 

3-2 Memory Hole 
0D None .o.........20: ge cersccccssesssnrseccseees default 
O1 512K-640K 
10 15M-16M (1M) 
11 14M-16M (2M) 

1 A,BK Direct SMRAM Access 


ORL (* Sy default 
1 Disable 

0 A,BK DRAM Access 
O “Disable ..........ccccccccsssssccecceceessssseeeeeeees default 
1 Enable 


Device 0 Offset 64 - DRAM Timing for Banks 0,1 (ECh)RW 
Device 0 Offset 65 - DRAM Timing for Banks 2,3 (ECh)RW. 
Device 0 Offset 66 - DRAM Timing for Banks 4,5 (ECh)RW 


Settings for Registers 67-64 
7 Precharge Command to Active Command Period 


QO Tre=2T 
1 TRE = ST QR rer. .ssssssssecssccccsssessscrsecerses default 
6 . Active Command to Precharge Command Period 
QO Tras=5T 
1 BRAS SHOT oo. cccssssensscccceesssnneeeeceeees default 
5-4 CAS Latency 
00. 1T 
Ol 2T 
10 3T 
11 reserved 
3. DIMM Type 
QO Standard 
TD. “RESIStELE oi sacs ods cessstsetecisescendbcesennesseses default 
2 SDRAM: ACTIVE Command to CMD Command 
0 2T 
TST eihavsltitheasieignatithte atninetes default 
2 VCM SDRAM: Prefetch Read Latency 
0 4T 
WS Ba -ttutsalideie dvi niceetectesn Miners default 
1-0 Bank Interleave 
OO No Interleave ............ccecccccceeeseeseeeeeeees default 
Ol 2-way 
10 4-way 
11 Reserved 


ssssdsbeigeselestncevauedospencecdgeas default 


Device 0 Register Descriptions 
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A) / Nesom KT133A - VT8363A 


Device 0 Offset 68 - DRAM Control (00h) ...............00000 RW 
T “ROSONVEO. .iscésa: ancteasseadenciestesicabeyieaeis always reads 0 
6 Bank Page Control 

0 Allow only pages of the same bank active.. def. 
1 Allow pages of different banks to be active 
B=3  RESOrved — acesscisseesseisseseneschesesetenssenese always reads 0 
2 Burst Refresh 
O° Disable:scisccstas dsc ciel Gln default 
1 Enable (burst 4 times) 
De Reserved, ccisscssstecsesscescpeseiesepescessentie always reads 0 
0 System Frequency Divider .............0... cece RO 


Latched from MA14 at the rising edge of RESET#. 
0 CPU Frequency =100 MHz (200 MHz FSB) 

ue evadeasssetetaeceetecspuaspewietiseeereciues no strap default 
1 CPU Frequency =133 MHz (266 MHz FSB) 


Note: See also Rx69[6] 
Note: PCI and AGP bus frequencies are 33 and 66 MHz 
respectively independent of the setting of this bit 
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Device 0 Offset 69 - DRAM Clock Select (00h) ............. RW 
Do ROSOvved.  cscescsissiasdsasscgschaviasvincsieses, always reads 0 
6 DRAM Operating Frequency Faster Than CPU 

0 DRAM Same As or Equal to CPU......... default 
1 DRAM Faster Than CPU by 33 MHz 
Rx68/0] Rx69/6] CPU / DRAM 
0 0 100 / 100 
0 1 100 / 133 
1 0 133/133 (def) 
1 1 -reserved- 
5 Write Recovery Time For Write With Auto- 
Precharge 
er”) | Aare default 
1 2T 
4 DRAM Controller Command Register Output 
OQ Disab teQngg...........cccccsssscssscncssesseeensnes default 
1 Enable 
3. Fast DRAM Precharge for Different Bank 
(Om DiSaDIe..............ccccsesscsessneeessseesssenseressees default 
1. Enable 
2., DRAM 4K Page Enable (for 64Mbit DRAM) 
= Disable.............ccccceccs+s A Rigs agg soon default 
1 Enable 
1 DIMM Type 
0 Wu Se 4 default 
1 Registered 
0_.. AutoPrecharge on CPU Writeback / TLB Lookup 
OH Disable... au ro... sscssscessssescesenseeneeenaees default 
1 Enable 


Device 0 Register Descriptions 


A) / Nee ae KT133A - VT8363A 
Device 0 Offset 6A - Refresh Counter (OOh)...............006+ RW Device 0 Offset 6B - DRAM Arbitration Control (01h) RW 


7-0 Refresh Counter (in units of 16 CPUCLKs) 7-6 Arbitration Parking Policy 
00 DRAM Refresh Disabled ....................... default OO Park at last bus Owner..............cceeseeeeeees default 
01 32 CPUCLKs O01 Park at CPU side 
02 48 CPUCLKs 10 Park at AGP side 
03 64 CPUCLKs 11 Reserved 
04 80 CPUCLKs 5‘ Fast Read to Write turn-around 
05 96 CPUCLKs QO) Disable wiiscicssssssssscesssssadecnccssssssssageveacessaee default 
1 Enable 
The programmed value is the desired number of 16- 4 Reserved). sishcdusicsnanicscelens always reads 0 
CPUCLE uaitcminusone, 3. MD Bus Second Level Strength Control 
QO Normal slew rate control..............:....066 default 


1 More slew rate control 
2 CAS Bus Second Level Strength Control 
0 Normal slew rate:control......... eee default 
1 More slew rate control 
1 AGP Pad Slew Rate Control 
O DiisaBieity, ... SP... csscccsssscssscnessenresensnee default 
1 Enable 
0 Multi-Page Open 
0 ‘Disable (page registers marked invalid and no 
page register update which causes non page- 
mode operation) 
WM Enable occ lle scsnseenaees default 
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Device 0 Offset 6C - SDRAM Control (00h 


7 MA Control 
6 SRASA/SCASA /SWEA Control 


default = 0 
default = 0 


O-4 Reserved) - ssccsissestcwcti ties always reads 0 
3. Fast TLB Lookup 
GN Bits: 16) | oeeeeereeeeererernger er ere terereerr ere rere er rere default 
1 Enable 
2-0 SDRAM Operation Mode Select 
000 Normal SDRAM Mode..........e eee default 


001 NOP Command Enable 
010 All-Banks-Precharge Command Enable 
(CPU-to-DRAM cycles are converted 
to All-Banks-Precharge commands). 
MSR Enable 
CPU-to-DRAM cycles are converted to 
commands and the commands are driven on 
MA[14:0]. The BIOS selects an appropriate 
host address for each row of memory such that 
the right commands are generated on 
MA[14:0]. 
CBR Cycle Enable (if this code is selected, 
CAS-before-RAS refresh is used; if it is not 
selected, RAS-Only refresh is used) 
Reserved 
Reserved 


O11 


100 


101 
11x 
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Device 0 Offset 6D - DRAM Drive Strength (00h 


7 


6-5 


ESDRAM Memory Type 
Ol DiSable)scstscecsateetetees oleate dectiioeedeesteete iets default 
1 Enable 
Delay DRAM Read Latch 
00: No Delay; icicseacwtianndihaninies default 
O01 0.5 ns 
10 1.0ns 
11 1.5ns 
Memory Data Drive (MD, MECC) 
ON GIM AS ss celebeterseesiesdavesospebvccedonccdseatieedcarss default 
1 8mA 
SDRAM Command Drive (SRAS#, SCAS#, SWE#) 
A default 
1 24mA 
Memory Address Drive (MA, WE#) 
O L6mAg..... DHARM..........cccccscssccsssrsesessees default 
1 24mA 
CAS# Drive 
0 8mA 
1 12mA 
RAS# Drive 
QO 16mA 
1 24mA 


Be ist cs aude sense Sobedeiiadeveexeeeannaelves default 


ai pase se Gu sdaatdni dies sueecsagcennesahacd ounsetestas default 
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PCI Bus Control 
These registers are normally programmed once at system 
initialization time. 


Device 0 Offset 70 - PCI Buffer Control (0Oh)................ RW 
7 CPU to PCI Post-Write 
QO) Disable icscsissccccvessssasseiss casssssedeencves sosesusee default 
1 Enable 
6 PCI Master to DRAM Post-Write 
O: Disable sisssssse coc iassiesseasccetneiiesetesasectoveseace default 
1 Enable 
5S  ReS€rved. sscsscissscsussescesipseilevieesgeveess always reads 0 
4 PCI Master to DRAM Prefetch 
QO? Disable «.civsssccscissssseseeGcciaiaveiacteniveseseoeseee default 
1 Enable 
3. Enhance CPU-to-PCI Write 
O Normal operation... eee default 


1 Reduce | cycle when the CPU-to-PCI buffer 
becomes available after being full (PCI and 


AGP buses) 
2 PCI Master Read Caching 
QO. Disablesccascacna couse default 
1 Enable 
1‘ Delay Transaction 
QO Disable .................ceeeeeee ge en default 
1 Enable 
0 Slave Device Stopped Idle Cycle Reduction 
0 Normal Operation.....0...diveee eters default 


1 Reduce 1 PCI idle cycle when stopped by a 
slave device (PCI and AGP buses) 
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Device 0 Offset 71 - CPU to PCI Flow Control 1 (00h). RW 


7 


bit-7 
0 


0 


2 
1 


0 


Dynamic Burst 


QO) Disable ivessccccaceccsesdssc.dgecesccssesoscesacesonesetes default 
1 Enable (see note under bit-3 below) 
Byte Merge 
Oi Disables: ..ccicsseccns secretes default 
1 Enable 
RESErved: ~ sscccsesehcdseg eit Betas dees always reads 0 
PCI I/O Cycle Post Write 
0 Disable.................. Sag --osceceseceeesees default 
1 Enable 
PCI Burst 
QO Disablg..... AR Gl.........ccccccsssseessssnseseseees default 


1 Enable (bit7=1 will override this option) 


bit-3 Qperation 
0 


Every write goes into the write buffer and no 
PCI burst operations occur. 

1 If,the write transaction is a burst transaction, 
the information goes into the write buffer and 
burst transfers are later performed on the PCI 
bus. If the transaction is not a burst, PCI write 
occurs immediately (after a write buffer flush). 

x, Every write transaction goes to the write 
buffer; burstable transactions will then burst 
on the PCI bus and non-burstable won’t. This 
is the normal setting. 

PCI Fast Back-to-Back Write 


O Disable ......ccccccccccccccssssscecceseeessnseeeeeeees default 
1 Enable 

Quick Frame Generation 
QAI .............0ccccccssssssscssccccsvsessncrssceesves default 
1. Enable 

1 Wait State PCI Cycles 
O Disable.........cccccccccssssscccceceessssseeeeeeees default 
1 Enable 
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Device 0 Offset 72 - CPU to PCI Flow Control 2 (00h) RWC 


7 Retry Status 
O Noretry occurred ..0.... eee eeeeeeeees default 
1 Retry occurred ........ eee write 1 to clear 
6 ~=Retry Timeout Action 
0 Retry Forever (record status only).......... default 
1 Flush buffer for write or return all 1s for read 
5-4 Retry Limit 
OO Retry 2 times oe ee eeeeseeereeeeeeees default 
Ol Retry 16 times 
10 Retry 4 times 
11 Retry 64 times 
3 Clear Failed Data and Continue Retry 
0 Flush the entire post-write buffer ........... default 
1 When data is posting and master (or target) 
abort fails, pop the failed data if any, and keep 
posting 
2 CPU Backoff on PCI Read Retry Failure 
QO). ‘Disable ccc vicscieiciscssshasse eeicastiteiigsctenngess default 
1 Backoff CPU when reading data from PCI and 
retry fails 
1 Reduce 1T for FRAME# Generation 
QO. Disable cvciic. tc caieiedsvenitg ove default 
1 Enable 
0 Reduce 1T for CPU read PCI slave 
O Disable oe eeeeee erage eam Default 
1 Enable 
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Device 0 Offset 73 - PCI Master Control 1 (00h 


Do ROSOVVED. —cseeeidicsncedeavisgecesssacsencepessts always reads 0 
6 PCI Master 1-Wait-State Write 
0 Zero wait state TRDY# response........... default 
1 One wait state TRDY# response 
5 PCI Master 1-Wait-State Read 
0 Zero wait state TRDY# response........... default 
1 One wait state TRDY# response 
4 Reserved. sc5.ths lhe niee always reads 0 
3 Assert STOP# after PCI Master Write Timeout 
Oi, DDISADIC csncsestFanccesestecstespeescceistetraseaecennts default 
1 Enable 
2 Assert STOP# after PCI Master Read Timeout 
0 Disable.................. SEEM o-ceencseeseeeenaeee default 
1 Enable 
1 LOCK# Function 
O Disable... QR g.....cscccsssscsssesssscssesenaees default 
1 Enable 
0 PCI Master Broken Timer Enable 
OD 9): ee default 
1 Enable. Force into arbitration when there is no 
FRAME# 16 PCICLK’s after the grant. 
Device 0 Offset 74 - PCI Master Control 2 (00h)........... RW 
7. PCI Master Read Prefetch by Enhance Command 
O Always Prefetch wo... eee default 
1. Prefetch only if Enhance command 
6 Reserved (Do Not Program) .................... default = 0 
5 Resegyed” _.............. SMM... always reads 0 
4 Dummy Request... ceeeeeeeeeee default = 0 
3 PCI Delay Transaction Timeout 
O Dig@le.... SBOP... .ssccesssscsseecsssscssesensees default 
1 Enable 
2  Backoff CPU Immediately on CPU-to-AGP 
OF) 1 eee default 
1. Enable 
1-0 . CPU/PCI Master Latency Timer Control 
00 AGP master reloads MLT timer ............ default 
01 AGP master falling edge reloads MLT timer 
10 AGP master rising edge resets timer to 00 and 


AGP master falling edge reloads MLT timer 
Reserved (do not program) 


11 
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Device 0 Offset 75 - PCI Arbitration 1 (00h 


7 Arbitration Mechanism 
O PCT has priority 0... eee eeeeeeeeee default 
1 Fair arbitration between PCI and CPU 
6 Arbitration Mode 
QO REQ-based (arbitrate at end of REQ#)...default 
1 Frame-based (arbitrate at FRAME# assertion) 
5-4 Latency Timer ........... read only, reads RxOD bits 2:1 
3-0 PCI Master Bus Time-Out 


(force into arbitration after a period of time) 

OOOO Disable ..............:ccceesccceessseceeestteeeesseeeees default 
0001 1x32 PCICLKs 

0010 2x32 PCICLKs 

0011 3x32 PCICLKs 

0100 4x32 PCICLKs 


1111 15x32 PCICLKs 
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Device 0 Offset 76 - PCI Arbitration 2 (00h 


PCI CPU-to-PCI Post-Write Retry Failed 

0 Continue retry attempt 

1 Go to arbitration 
CPU Latency Timer Bit-0 

0 CPU has at least 1 PCLK time slot when CPU 

has PCI bus 

1 CPU has no time slot 
Master Priority Rotation Control 

00 Disable default 

01 Grant to CPU after every PCI master grant 

10 Grant to CPU after every 2 PCI master grants 

11 Grant to CPU after every 3 PCI master grants 
With setting 01, the CPU will always be granted 
access after the current bus master completes, no 
matter how many PCI masters are requesting. With 
setting 10, if other PCI masters are requesting during 
the current PCL master grant, the highest priority 
master »will get the bus after the current master 
completes, but the CPU will be guaranteed to get the 
bus after that master completes. With setting 11, if 
other PCI masters are requesting, the highest priority 
will get the bus next, then the next highest priority 
will get the bus, then the CPU will.get the bus. In 
other words, with the above settings, even if multiple 
PCI masters are continuously requesting the bus, the 
CPU is guaranteed to get access after every master 
grant (01), after every other master grant (10) or after 
every third master grant (11): 
REQn# to REQ4# Mapping 

00 REQ4# 

O01 REQO# 

10 REQI# 

11 REQ2# 
CPU QW or High DW Read Accesses to PCI Slave 
Allowed To Be Backed Off 

0. Disable 

1 Enable 
REQ4+# Is High Priority Master 

0 Disable 

1 Enable 


5-4 


3-2 


default 


default 


Device 0 Offset 77 - Chi 


Test Mode (00h 
7-0 Reserved (do not use) 
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Device 0 Offset 78 - PMU Control I (00h 


7 VO Port 22 Access 
0 CPU access to I/O address 22h is passed on to 
the: PCD DUS icc eencdecicechisiesestevusehteds default 
1 CPU access to I/O address 22h is processed 
internally 
6 Suspend Refresh Type 
QO (CBR Reiresh scccsscdsssessisssasessesecessscscveeeevs default 
1 Self Refresh 
5 Reserved oo... eeeeeseeseeeneeeees always reads 0 
4 Dynamic Clock Control 
0 Normal (clock is always running)........... default 
1 Clock to various internal functional blocks is 
disabled when those blocks are not being used 
SB RESERVED  viciesesntssiesndiccseesceseectenss always reads 0 
2  GSTOP# Assertion 
0 Disable (GSTOP# is always high).......... default 
1 Enable (GSTOP# could be low) 
L -Reserved. scccscieseestctenizectinvcciies always reads 0 
0 Memory Clock Enable (CKE) Function 
0 CKE Function Disable........ eee default 
1 CKE Function Enable 
Device 0 Offset 79 - PMU Control 2 (OOh) «............0000000 RW 


7-3 Reserved 


always reads. 0 
Indicate SIO Request to DRAM Controller 
0 Disable ................_ AREEEMIMIMIPY-.-seeeeneeee default 
1 Enable 
Reserved always reads 0 
2T Rate Snoop Write Enable To Invalidate Read 
Data Caching Support 
0 Disable 
1 Enable 


2 


1 
0 
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Device 0 Offset 7A — Miscellaneous Control (00h 


7 No Time-Out Arbitration for Consecutive Frame 
Accesses 
O Enable... ccccsssesscccccesssssnnceceeeees default 
1 Disable 
6-5 Reserved oo... eeeeeeeeeereeees always reads 0 
4  Invalidate PCI / AGP Buffered (Cached) Read 
Data for CPU to PCI / AGP Accesses 
QO! “Dis abl @isesccscssevesesssesegevesvecessoatisaseveseosadee default 
1 Enable 
3. Background PCI-to-PCI Write Cycle Mode 
O Disable .........cceccccccesssssecccceseessssseeeeeeees default 
1 Enable 
2-1) Reserved oo... ooo always reads 0 
0 South Bridge PCI Master Force Timeout When 


PCI Master Occupancy Timer Is Up 
0 Disable 
1 Enable 


Device 0 Offset 7B — PCI Master Access Control (00h) RW 


7-2 Reserved always reads 0 


default 


1 PCI Master Access Head / Tail Select 
OU AM 2cch..ssb divested ctysseniewienseadasensonsbets default 
l Head 

Op, Reserved oo. always reads 0 
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GART / Graphics Aperture Control 


The function of the Graphics Address Relocation Table 
(GART) is to translate virtual 32-bit addresses issued by an 
AGP device into 4K-page based physical addresses for system 
memory access. In this translation, the upper 20 bits (A31- 
A12) are remapped, while the lower 12 address bits (A11-A0) 
are used unchanged. 


A one-level fully associative lookup scheme is used to 
implement the address translation. In this scheme, the upper 
20 bits of the virtual address are used to point to an entry in a 
page table located in system memory. Each page table entry 
contains the upper 20 bits of a physical address (a "physical 
page" address). For simplicity, each page table entry is 4 
bytes. The total size of the page table depends on the GART 
range (called the "aperture size") which is programmable in 
the VT8363A. 


This scheme is shown in the figure below. 


31 12 11 


Virtual Page Address Page Offset 


TLB Base 
——_—_—_> 


Page Table 


31 12 11 


Physical Page Address Page Offset 


Figure 4. Graphics Aperture Address Translation 
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Since address translation using the above scheme requires an 
access to system memory, an on-chip cache (called a 
"Translation Lookaside Buffer" or TLB) is utilized to enhance 
performance. The TLB in the VT8363A contains 16 entries. 
Address "misses" in the TLB require an access of system 
memory to retrieve translation data. Entries in the TLB are 
replaced using an LRU (Least Recently Used) algorithm. 


Addresses are translated only for accesses within the 
"Graphics Aperture" (GA). The Graphics Aperture can be any 
power of two in size from 1MB to 256MB (i.e., IMB, 2MB, 
4MB, 8MB, etc). The base of the Graphics Aperture can be 
anywhere in the system virtual address space on an address 
boundary determined by the aperture size (e.g., if the aperture 
size is 4MB, the base must be on a 4MB address boundary). 
The Graphics Aperture Base is defined in register offset 10 of 
device 0. The Graphics Aperture Size and TLB Table Base 
are defined in the following register group (offsets 84 and 88 
respectively) along with various control bits. 
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Device 0 Offset 83-80 - GART/TLB Control (00000000h) RW 


31-16 Reserved 


6-4 


always reads 0 


Page TLB Bank Test Data 1 (AND Function) ...RO 
Page TLB Bank Test Data 0 (OR Function)...... RO 


Page LRU Parity cvecc.csscciiccsatescccvadestsseacietiess RO 
GART TLB LRU Parity 0.0.00... eeeeereeee RO 
GART TLB Test Data 1 (AND Function).......... RO 
GART TLB Test Data 0 (OR Function)............. RO 
Page TLB Test Data 1 (AND Function) ............. RO 
Page TLB Test Data 0 (OR Function)................ RO 
Flush Page TLB 
Q: ‘Disableiccccise kets il el cee ae default 
1 Enable 
Reserved (always program to 0) ..............008. RW 


PCI Master Address Translation for GA Access 
0 Addresses generated by PCI Master accesses 
of the Graphics Aperture will not be translated 
Sbsiei Mies Bie ae ee default 
1 PCI Master GA addresses will be translated 
AGP Master Address Translation for GA Access 
0 Addresses generated by AGP Master accesses 
of the Graphics Aperture will not be translated 
sa odeabsehbatiiesGcanssintagh secs MMB oaedetllt neve default 
1 AGP Master GA addresses.will be translated 
CPU Address Translation for GA Access 
0 Addresses generated by CPU accesses. of the 
Graphics Aperture will not be translated......def 
1 CPU GA addresses will be translated 
AGP Address Translation for GA Access 
0 Addresses generated by AGP accesses of the 
Graphics Aperture will not be translated..... def 
1 AGP GA addresses will be translated 


Note: For any master access to the Graphics Aperture range; 
snoop will not be performed. 
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Device 0 Offset 84 - Graphics Aperture Size (00h 


7-0 


Graphics Aperture Size 
11111111 1M 
11111110 2M 
11111100 4M 
11111000 8M 
11110000 16M 
11100000 32M 
11000000 64M 
10000000 128M 
00000000 256M 


Offset 8B-88 - GA Translation Table Base (00000000h) RW 


31-12 Graphics 


11-3 


0 Reserved 


Aperture...Translation Table Base. 
Pointer to the base. of the translation table in system 
memory used to map addresses in the aperture range 
(the pointer to the base of the "Directory" table). 
Reserved g~ “Siiiet........-..scccsscesssessessees always reads 0 
One Cycle TLB Flush 


QO  ADIBAIDIE .............ecccccccssssscssscccsssessscrscersves default 
1 Enable 

Graphics Aperture Enable 
OY Disable.............cccccssessseecgffiimessnccssccesees default 
1 Enable 


Note: To disable the Graphics Aperture, set this bit 
to 0.and setvall bits of the Graphics Aperture Size to 
0. To enable the Graphics Aperture, set this bit to | 
and program the Graphics Aperture Size to the 
desired aperture size. 

was scazye Ss sand vsbaszesneseeese always reads 0 
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AGP Control 


Device 0 Offset A3-A0 - AGP Capability Identifier 


0020C002h 


31-24 
23-20 


19-16 


15-8 
7-0 


Device 0 Offset A7-A4 - AGP Status (1F000203h 


Reserved) | esiaigeisiisiinsngisen always reads 00 
Major Specification Revision ... always reads 0010b 
Major rev # of AGP spec that device conforms to 

Minor Specification Revision ... always reads 0000b 
Minor rev # of AGP spec that device conforms to 

Pointer to Next Item........ always reads CO (last item) 
AGP ID .. (always reads 02 to indicate it is AGP) 


31-24 


23-10 


Maximum AGP Requests ............ always reads 1Fh+ 
Max # of AGP requests the device can manage (32) 

+ See also RxFC[1] and RxFD[4-0] 

RESErVed. | © sscciccsessstessestencesteseesseeyeness always reads Os 
Supports SideBand Addressing ........ always reads 1 
Reserved, scdcscpestichenseeceneteetess sastants always reads Os 
4G Supported .................. (can be written at RxAE[5] 
Fast Write Supported .....(can be written at RxAE[4] 
RESErvVed  ~.ccsscssceticehssecceedietes cges ness always reads Os 
4X Rate Supported........ (can be written at RxAE[2]) 
2X Rate Supported........ (can be written at RxAC[3]) 
1X Rate Supported... always reads 1 
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Device 0 Offset AB-A8 - AGP Command (00000000h) . RW 


31-24 Request Depth (reserved for target).. always reads Os 


23-10 Reserved 


9 


wiabat hastucetucbesabsesiepesncesse’ always reads Os 
SideBand Addressing Enable 


QO) Disable ties. ccesisscesccss cosavectccsssssssvsgeveacesooee default 
1 Enable 
AGP Enable 
O Disable .........cceeccccccsessscecceeeeessnseeeeeeees default 
1 Enable 
REServed. — acessvesstetieticcsssviaicasteseviens always reads Os 
4G Enable 
O Disable.............70. Sueiiaagtsssssessscsssceeeves default 
1 Enable 
Fast Write Enable 
O Disable... QB... ..ssecscccccsssssssccssccvsves default 
1 Enable 
Reserved , °SGY.........scccscccercesscees always reads Os 
4X Mode Enable 
QO MOUBADBIE ..............ccccccessscssscccsssessnceecereves default 
1 Enable 
2X Mode Enable 
Oy” Disable............ccccccssessssceeghgiecssncsssccesees default 
1 Enable 
1X Mode Enable 
OF DS eee... default 
1 Enable 
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Device 0 Offset AC - AGP Control (00h 


PT —ROSONVeO.  - csccsazcasecseseasderasdizesicevepsasets always reads 0 
6 CPU Stall on AGP Command FIFO GART 
Address Request 
QO Disable ices. icitsdelidinwanlieus cans default 
1 Enable 
5 AGP Read Snoop DRAM Post-Write Buffer 
On WDISADIE: sexcdces decectnesssccesanssgrestecececsaseenereene default 
1 Enable 
4 GREQ# Priority Becomes Higher When Arbiter is 
Parked at AGP Master 
QO: Disable iccstscescsvent taazetarcecsscadenstentctivesedes default 
1 Enable 
3. 2X Rate Supported (read also at RxA4[1]) 
O Not supported eerste default 
1 Supported 
2 LPR In-Order Access (Force Fence) 

0 Fence/Flush functions not guaranteed. AGP 
read requests (low/normal priority and high 
priority) may be executed before previously 
issued write requests. .........e eee default 

1 Force all requests to be executed in order 
(automatically enables Fence/Flush functions). 
Low (i.e., normal) priority AGP read requests 
will never be executed before previously 
issued writes. High priority AGP read requests 
may still be executed prior to previously issued 
write requests as required: 

1 AGP Arbitration Parking 

O Disable ....... cee eeseeeeeeeeceeeteneese es Mae default 

1 Enable (GGNT# remains asserted until either 
GREQ# de-asserts or data phase ready) 

0 AGP to PCI Master or CPU to PCI Turnaround 
Cycle 
O 2T or 3T Timing... eee default 
1 1T Timing 
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Device 0 Offset AD — AGP Latency Timer (02h 


Do Reserved.  sccictiseitedsavicstenasiasviaeieses, always reads 0 
6 AGP Data/ Strobe Input Buffer 
QO. Disableves cscasssecd.cienassthecnsecdenietinceed default 
1 Enable 
5 Hold Last GD Output Data 
OP? DISADIG ses Sisasszeteeiscesscatevesscadlrcascsae toate default 
1 Enable 
4 Choose First or Last Ready of DRAM 
O Last ready chosen ..0.... eee ee eeeeeeeeeeees default 


1 First ready chosen 
3-0 AGP Data Phase Latency Timer 


Device 0 Offset AE — AGP Miscellaneous Control (00h)RW 


7-6 Reserved always reads 0 


5 Greater Than 4GB Supported 
O DisgtTOR..........sessscscssscecsseseneees default 
1 Enable 
4 Fast Write Supported 
0 Fast Write not supported... default 
1 Fast Write supported 
eo ee... ee always reads 0 
2. 4x Rate Supported 


Ge Ae default 


0 4x Rate not supported 
1. 4x Rate supported 
1-0 Reserved 


7-4. AGP Strobe Output Buffer Drive Strength N Ctrl 
3-0 AGP Strobe Output Buffer Drive Strength P Ctrl 


Device 0 Register Descriptions 


Device 0 Offset BO — AGP Pad Control / Status (8xh)....RW 


7 AGP Strobe VREF Control 

QO STB VREF is STB# and vice versa 

1 STB VREF is AGPREF ........scsssccsseeees default 
6 AGP 4x Strobe & GD Pad Drive Strength 


0 Drive strength set to compensation circuit 
CT AUL DY ve cisce2iassberselaveeictees rivedesaraiecteesecave default 
1 Drive strength controlled by RxB1[7-0] 
5-3. AGP Compensation Circuit N Control Output .RO 
2-0 AGP Compensation Circuit P Control Output .RO 


Device 0 Offset B1 — AGP Drive Strength (63h 


7-4 AGP Output Buffer Drive Strength N Ctrl ... def=6 
3-0 AGP Output Buffer Drive Strength P Ctrl.... def=3 
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Device 0 Offset B2 — AGP Pad Drive / Delay Control... RW 


7  GD/GBE/GDS, SBA/SBS Control 
1.5V (Bit-1 = 0) 
O SBA/SBS = no Cap ou. eeeeeeeeeeees default 
GD/GBE/GDS = no cap 
1 SBA/SBS = no cap 
GD/GBE/GDS = cap 
3.3V (Bit-1 = 1) 
O SBA/SBS = Cap oo... eee eeeeeeseeeneeeeaees default 
GD/GBE/GDS = no cap 
1 SBA/SBS = cap 
GD/GBE/GDS = cap 
6 Reserved ooo... Meee eeeeeeee always reads 0 
5  §2K Slew Rate Control.....strapped from SRASA# 
O  Enable............ gy eq, Heo nceccsecccccssstenesseees default 
1 Disable 
4 GDj{[31-16] Staggered Delay 
ORE [0)tloy/ See default 
1 GD[31:16] delayed by 1 ns 
3 —§_ Reseryeiy 0.0... eeccesseeseeseeeees always reads 0 
2 AGP Preamble Control 
0) Se default 
1 Enable 
1 AGP Voltage 
Sa aa default 
1 3.3V 
0 GDS Output Delay 
OWBRIWOTIe” on... Me Me ceceeserenenenens default 


1 GDS[1-0] & GDS[1-0]# delayed by 0.4 ns 
(GDS1 & GDS1# will be delayed an additional 
Ins if bit-4 = 1) 


Device 0 Register Descriptions 


Device 0 Offset B5 — S2K Compensation Result 1 .......... RO 
7-3 CPU Clock Division ..4 Isbs set from MA3-0 straps 7-4 Pullup Autocompensation Result ............ default = 0 
QOQOO WG sccsesssaivesscectees a lenatiageatascacssndapescebaeaseetteceass no strap-defaRitlldown Autocompensation Result ....... default = 0 
1 11. 
tes 12 ° Device 0 Offset B6 — S2K Compensation Result 2.......... RO 
00011 12.5 7 S2K Edge DQ Mode............... set from MA11 strap 
00100 5 QO Central DO viii ccicciciicedeccacccstdusesseentsetarees default 
00101 5.5 1 Edge DQ 
00110 6 G5 RESEVVEd) — cvcsncisssecasccssesesencanssscvscensons always reads 0 
00111 6.5 4-0 S2K Strobe Delay (EdgeDQ) ............ccscccsssscesssseeenes 
01000 Fo ie ceneenerenereneee set from MA[8-4] straps 
01001 7.5 O Auto Mode... eee no-strap default 
01010 8 ~0 Strapping Mode 
01011 8.5 : ; 
01100 9 Device 0 Offset B7 - S2K Compensation Result 3........... RO 
01101 9.5 TS Reserved ieee Giessen Meceeccccesessseneee always reads 0 
01110 10 4-0 S2K Strobe Delay from DLL Counter (Auto) 
01111 10.5500 ere tteneete rete teteeeteteteneneenes default = 0 
10000 3 
ni ri 7  S2K Compensation Circuit Trigger 
10011 4.5 6 DED Autodetect 0.0.0... csssccssssscsssstecessscesesees RO 
1Oixx reserved: 5 Delay Compensation Counter Control 
2  $§2K Com tion Drive St th 4-3, S2K Pad AC Coupling to VREF Signal in Address 
pensation Drive Streng 
O Strap ou... ecccccessssseetteeceeessaf re: Ain default pata Output Clock 
p 


2-0. S2K Pad Slew Rate Ctrl (7h is strongest).... def=7h 


1 Auto Calculate 
1 Fast Address Out Decode 


besseenees set from ROMSIP, otherwise 0 
0 Normal ................<= nee no strap default 
1 Fast 
0 S2K Compensation Circuit 
QO Enable on Reset..............ccccsteeeteeceeeeees default 


1 Enable on Disconnect 


7 Internal Pullup Strength Select 
0 Per strapping on MA[13-12] (see bits’5-4)... def 


1 Auto Mode 
6 Reserved _.......... 4M... UMy....sceseeeeee always reads 0 
5-4 Internal Pullup Strength set from MA[13-12] straps 
00 Strapping Mode ........ no strap default 


O01 Strapping Mode 
10 Strapping Mode 
11 Auto Mode 
3 Output Drive Strength Select 
0 Per strapping on MA[10-9] (see bits 1-0).... def 


1 Auto Mode 
Z ‘Reserved:  sicssessityccaiieeeickls always reads 0 
1-0 Output Drive Strength .... set from MA[10-9] strap 
00 Auto Mode ..... eee no strap default 


O01 Strapping Mode 
10 Strapping Mode 
11 Strapping Mode 
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Device 0 Offset CO — Power Management Capability IDRO Device 0 Offset FO — BIOS Scratch Register 0................ RW 
7-0 Capability ID.........0000 ee always reads 01h 7-0 No hardware function..............0...0.....006 default = 0 


Device 0 Offset F1 — BIOS Scratch Register 1 .............. RW 


7-0 No hardware function..............00.0.....0.0000 default = 0 

Device 0 Offset C1 — Power Management New Pointer..RO 
7-0 New Pointer.......... always reads 00h (“Null” Pointer) Device 0 Offset F2 —- BIOS Scratch Register 2 ............... RW 
7-0 No hardware function..............000.00.000000+ default = 0 
Device 0 Offset F3 — BIOS Scratch Register 3................ RW 


7-0 No hardware function..............000000..0.005 default = 0 


Device 0 Offset F4 — BIOS Scratch Register 4 ............0 RW 


7-0 No hardware function.......................0.005 default = 0 
Device 0 Offset F5 — BIOS Scratch Register 5 ............... RW 
Device 0 Offset C4 —- Power Mgmt Control / Status....... RW 7-0 No hardware function................0000..0..000 default = 0 
722, RRESOrVed!  seccsecessisessssesraseiss en sseesoeess always reads 0 
1-0 Power State 
OOS IDO" ccs Sess Mikcecee deisoe heck cass ieevide aks default Device 0 Offset F6 — Revision ID Backdoor ................... RW 
Ol -reserved- 7-0 Revision ID RX8 ...........0.c.ccccceceeeeseeeeee default = 0 
10 -reserved- 
11 D3 Hot Device 0 Offset F7 — Foundry ID.....................sccssssccssseees RW 


7-0 . No hardware function.............. default = foundry ID 


Device 0 Offset F8 — DRAM Arbitration Timer (00h)... RW 


Device 0 Offset C6 — PCI-to-PCI Bridge Support Ext. ...RO 7-4 AGP Timer (units of 4 DCLKs) default =0 
7-0 P2P Bridge Support Extensions.... always reads 00h 3-0 Host CPU Timer (units of 4 DCLKs)...... default = 0 
7-0 Power Management Data.............. always reads 00h —- Device 0 Offset FC - Back Door Control 1 (0Oh)........... RW 

7-4 © Priority Timer .........0..... ec eeeeeeeeeeseeeneees default = 0 
3-2 Probe Signal Select .......0.... eee default = 0 


1 Back-Door Max # of AGP Requests........ default = 0 
0 Read of RxA7 always returns a value of 


Device 0 Offset EO — Miscellaneous Control (00h) ......... RW 11111b (32 requests) .0... ee eeeeeee default 
7 AGP Pad Power Down 1 Read of RxA7 returns the value programmed 

O Disable .......... QR MMR .ccscsssesnncssccccsessnnee default in RxFD[4-0] 
1 Enable 0. Back-Door Device ID Enable................... default = 0 
6 Reserved (do not program) ...................5. must be 0 0 Use Rx3-2 value for Rx3-2 readback..... default 
5 Internal Graphics AGP/PCI Concurrent..... def = 0 1 Use RxFE-FF Back-Door Device ID for Rx3-2 

4 CKE Drive Select ............0.:::ccccseeeseeees default= 0 read 

= ee 1 aera aac: default 0 Device 0 Offset FD - Back-DoorControl 2 (00h) sss RW 
0 Internal DRAM DCLK .....-.-..ccccceceeeceeees default T-5 Reserved oueecccccccccccccsssssscecceeeesssseee always reads 0 
1 External Feedback DRAM DCLK 4-0 Max # of AGP Requests...................008 default = 0 


00000 1 Request 
00001 2 Requests 
00010 3 Requests 


11111 32 Requests 
(see also RXA7 and RxFC[1]) 


Device 0 Offset FF-FE — Back-Door Device ID (0000h) RW 
15-0 Back-Door Device ID...........0.00000000.. default=00 
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Technologies, Ine. 
2) ng Value 


A / Nero KT133A - VT8363A 


Device 1 Header Registers - PCI-to-PCI Bridge 


All registers are located in PCI configuration space. They 
should be programmed using PCI configuration mechanism 1 
through CF8 / CFC with bus number of 0 and function number 
equal to 0 and device number equal to one. 


Device 1 Offset 1-0 - Vendor ID (1106h 


15-0 ID Code (reads 1106h to identify VIA Technologies) 


Device 1 Offset 3-2 - Device ID (8305h 


15-0 ID Code (reads 8305h to identify the VT8363A PCI- 
to-PCI Bridge device) 


Device 1 Offset 5-4 — Command (0007h 


15-10 Reserved 


9 Fast Back-to-Back Cycle Enable ....................... RO 
0 Fast back-to-back transactions only allowed to 
the same AGent ......... ce eeeeeeeeeeeeeeeeneeeeeeeees default 
1 Fast back-to-back transactions allowed to 
different agents 
8 SERR# Enable... cece eeeeeeeeeeeeeeeeeeeeaa RO 
O SERR# driver disabled... ee default 
1 SERR# driver enabled 
(SERR# is used to report parity errors if bit-6 is set). 
7 Address / Data Stepping ................ ce eeeeeeentteee RO 
0 Device never does stepping «................ default 
1 Device always does stepping 
6 Parity Error Response .......<...cvsiss....80. eee RW 
0 Ignore parity errors & continue.............. default 
1 Take normal action on detected parity errors 
5 VGA Palette Snoop (Not Supported)....).........5 RO 
0 Treat palette accesses normally...u.......... default 
1 Don’t respond to palette writes on,PCI bus 
(10-bit decode of I/O addresses 3C6-3C9 hex) 
4 Memory Write and Invalidate Command.......... RO 
0 Bus masters must use Mem Write ........4 default 
1 Bus masters may generate Mem Write & Inval 
3. Special Cycle Monitoring ............... eee eee RO 
0 Does not monitor special cycles............. default 
1 Monitors special cycles 
2 Buss Masta’... Bib... es esecsecssscssesenesenseenesoneees RW 
0 Never behaves as a bus master 
1 Enable to operate as a bus master,on the 
primary interface on behalf of a master on the 
secondary interface 0.0... eee deeeeeeees default 
L Memory Space... eeceeseceeseeeeeeeeesectaueeesnes RW 
0 Does not respond to memory space 
1 Enable memory space access ............665 default 
O- VO Space: scsstaticeeckdicittatananues RW 
0 Does not respond to I/O space 
1 Enable I/O space access ....... eee default 
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Device 1 Offset 7-6 - Status (Primary Bus) (0230h).... RWC 


15 Detected Parity Error «0.0.0.0... always reads 0 
14  Signaled System Error (SERR#)....... always reads 0 
13. Signaled Master Abort 
O No abort received ...... ce eeeeeeeeeneeeteees default 
1 Transaction aborted by the master with 
Master-Abort (except Special Cycles) .............. 
jiyessaiyyashesboeauig have ceboenseseiae write | to clear 
12 Received Target Abort 
O No abort received occ eeeeeeeeseeeeeeeteees default 
1 Transaction aborted by the target with Target- 
ADORE oscuavaiesdesieesagevetalastvensexten write | to clear 
11. Signaled Target Abort....................... always reads 0 
10-9 DEVSEL# Timing 
00 Fast 
Ol Medium..... 4 QM... always reads 01 
10 Slow 
11 Reserved 
8 Data Parity Error Detected ............... always reads 0 
7 Fast Back-to-Back Capable............... always reads 0 
6 User Definable Features..................... always reads 0 
5 66MHz Capable........00.00 ee always reads | 
4 . Supports New Capability list............. always reads 1 
3-0 “Westrved oo... lin. always reads 0 
Device 1 Offset.8 - Revision ID (OOh) ...........s0.sssesseessees RO 


7-0 VT8363A Chip Revision Code (00=First Silicon) 


Device 1 Offset 9 - Programming Interface (00h 


This register is defined in different ways for each Base/Sub- 
Class Code value and is undefined for this type of device. 


7-0. Interface Identifier ........................... 


always reads 00 


Device 1 Offset A - Sub Class Code (04h 


7 BIST Supported...... reads 0: no supported functions 
6 Start Test oo... write | to start but writes ignored 
S-4. Reserved  c.c.sceisiseuscssesatetisceness always reads 0 
3-0 Response Code.......... 0 = test completed successfully 


Device | Register Descriptions 


Device 1 Offset 18 - Primary Bus Number (00h)............ RW Device 1 Offset 3F-3E — PCI-to-PCI Bridge Control 


7-0 Primary Bus Number............0...0.0000000 default = 0 OOOO) ssissscsvicccsssssucsscosscusssessassuvassissssvsisssuessetssscusetesassscssaee RW 
This register is read write, but internally the chip always uses 1524. Reserved:  s2heciesctewitene dedi tees always reads 0 
bus 0 as the primary. 3. VGA-Present on AGP 

0 Forward VGA accesses to PCI Bus....... default 
Device 1 Offset 19 - Secondary Bus Number (00h)......... RW 1 Forward VGA accesses to AGP Bus 

7-0 Secondary Bus Number..................0006 default = 0 Note: VGA addresses are memory A0000-BFFFFh 

Note: AGP must use these bits to convert Type | to Type 0. and I/O addresses 3B0-3BBh, 3C0-3CFh and 3D0- 
3DFh (10-bit decode). "Mono" text mode uses 
Device 1 Offset 1A - Subordinate Bus Number (00h).....RW B0000-B7FFFh and "Color" Text Mode uses B8000- 


BFFFFh. Graphics modes use Axxxxh. Mono VGA 
uses I/O addresses 3Bx-3Cxh and Color VGA uses 
3Cx-3Dxh. If an MDA is present, a VGA will not 
use the 3Bxh I/O addresses» and BOOO0O-B7FFFh 
memory space; if not, the VGA will use those 
addresses to emulate MDA modes. 


7-0 Primary Bus Number...............00... ee default = 0 
Note: AGP must use these bits to decide if Type 1 to Type 1 
command passing is allowed. 


Device 1 Offset 1B — Secondary Latency Timer (00h) ....RO 


7-0) Reserved oo. ececeeeeeeeeneees always reads 0 2 Block / Forward ISA I/O Addresses 
Device 1 Offset 1C - I/O Base (f£0h) ..s..ccssccsssccssscssesssseessees RW 0 Forward all I/O accesses to the AGP bus if 
7-4 VO Base AD[15:12] .ccsssssssssssssseccsecee default = 1111b eg cig sates Genned by We VO Bae 
3-0 I/O Addressing Capability... default = 0 Fea S Pimit registers (device 1 offset 1C-1D) 
saabacedlasdoabavdecheedtus sbaduedeocteustucageuateee default 
Device 1 Offset 1D - I/O Limit (OOh)...........sssssssssssssssseees RW 1 Do not forward I/O accesses to the AGP bus 
7-4 WO Limit AD[15:12] ...cccccccsccccsscecssseessseees default = 0 that are in the 100-3FFh address range even if 
3-0 I/O Addressing Capability...........00000... default = 0 they are in the i definedyby the I/O Base 

and I/O Limit registers. 

Device 1 Offset 1F-1K - Secondary Status (0000h).......... RO T-097 Reseryéd ooo... eee eee am always reads 0 


15-0 Rx44[4] =0: No Function (always reads 0) 
Rx44[4] = 1: Read same value as Rx7-6 (Pri Status) 


Device 1 Offset 21-20 - Memory Base (fffOh).................. RW. 
15-4 Memory Base AD[31:20]................... default = FFFh 
3-0 Reserved oi... eceeeeeeeeeeeeeetee always reads 0 

Device 1 Offset 23-22 - Memory Limit (Inclusive) (0000h) RW 
15-4 Memory Limit AD[31:20]................000... default = 0 
3-0 Reserved oo... li Bee always reads 0 


Device 1 Offset 25-24 - Prefetchable Memory Base (fff0h) RW. 
15-4 Prefetchable Memory Base AD[31:20]default = FFFh 
3-0 Reserved Dp. .Gy.............. always reads 0 


Device 1 Offset 27-26 - Prefetchable Memory Limit 
OOOOH) ............. MED ranMDnosscsrsecsssersssssssvscssssrscsssessesseseell RW 
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Device 1 Configuration Registers - PCI-to-PCI Bridge 


AGP Bus Control 
Device 1 Offset 40 - CPU-to-AGP Flow Control 1 (00h)RW 


7 


6 


CPU-AGP Post Write 
OQ). Disable: sssecse.scisessecvesseseesssscenes feevescevinessees default 
1 Enable 
CPU-AGP Dynamic Burst 
QO: Disable vscccsieeccccievdsieceeicince cs default 
1 Enable 
CPU-AGP One Wait State Burst Write 
QO: “Disable wesc: ssictan ete ivietiedens default 
1 Enable 
AGP to DRAM Prefetch 
(OQ = DS aD e s.65 235.252 eheseoseds veectesbaactetsszdesdeesceass default 
1 Enable 
CPU to AGP Post Write Halt 
QO Disable ssccecs. cei eccs sas ccieieciccielsiccsvicencis default 
1 Enable 
If set to 1, CPU-to-PCI posted cycles can be delayed 
for PCI master accesses (i.e., PCI master access is 
allowed even if the CPU-to-PCI buffer is not flushed) 
MDA Present on AGP 
Q Forward MDA accesses to AGP..........%.. default 
1 Forward MDA accesses to PCI 
Note: Forward despite IO / Memory Base / Limit 
Note: MDA (Monochrome Display Adapter) 
addresses are memory addresses BOOOOh-B7FFFh 
and I/O addresses 3B4-3B5h, 3B8-3BAh, and 3BFh 
(10-bit decode). 3BC-3BE are reserved for printers. 
Note: If Rx3E bit-3 is 0, this bit is a don't care (MDA 
accesses are forwarded to the PCI bus). 
AGP Master Read Caching 


O Disable ................cc00000 + amines ssevavee default 
1 Enable 

AGP Delay Transaction 
0 Disable ............ gga. Jo ..sssscccscccvseessvee default 
1 Enable 


Table 7. VGA/MDA Memory/IO Redirection 


E[3]} 40/2] 
VGA |MDA 
Pres. 


VGA |MDA] Axxxx, | BOO00 | 3Cx, 


-B7FFF| 3Dx 


3Bx 
VO 


Pres. 


To | - [rcrfecr] pcr [ pcr [Pct Por] 
1 [0 |[acp|acp| AGP | AGP [AGP|AcP| 
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Device 1 Offset 41 - CPU-to-AGP Flow Control 2 (00h) RW 


7 


5-4 


1-0 


Retry Status 
O Noretry occurred... leer 
1 Retry Occurred 
Retry Timeout Action 
0 No action taken except to record status ....... def 
1 Flush buffer for write or return all 1s for read 
Retry Count 
00 Retry 2, backoff CPU 
O01 Retry 4, backoff CPU 
10 Retry 16, backoff CPU 
11 Retry 64, backoff CPU 
Post Write Data on Abort 
0 Flush entire post-write buffer on target-abort 
OF MaSter ADOTt...... eee eeseeeeeeeeeteeeteees default 
1 Pop one data output on target-abort or master- 
abort 
CPU Backoff on AGP Read Retry Timeout 


default 


ON ISADIE.. secs cssdsssciss i issdiasiecsasdeaeandesnestanss default 
1, Enable 
Reserved oo... eee en always reads 0 


7 


Read Prefetch for Enhance Command 
0 Always Perform Prefetch.......... 
1 Prefetch only if Enhance Command 
AGP Master One Wait State Write 
O Disable ARO... cecsssssercsceeetenes 
1 Enable 
AGP Master One Wait State Read 
Uy = 0) | Aree eee ere eee eee 
1. Enable 
Se always reads 0 
AGP Delay Transaction Timeout 
Rha DViSAD Gs i.ces2cissscessiieccdeassccbacdestaevsessecres 
1 Enable 
Prefetch Disable when Delay Transaction Occurs 
O Normal operation... eee default 
1 Disable prefetch when doing fast response to 
the previous delay transaction or doing read 


default 


default 


caching 
Reserved. acscesckcseacutsieies always reads 0 
Generate STOP# When AGP Master Access 


Crosses Cache Line Boundary 
O Disable... cee eeecssceeesssceessseeeessneeeeeees 
1 Enable 


default 
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Device 1 Offset 43 - AGP Master Latency Timer (00h) RW 
7-4 Host to AGP Time Slot 
QO Disable (mo timer)............cccceeesseeeeeseees default 
1 16GCLKs 
2 32 GCLKs 


F 240 GCLKs 
3-0 AGP Master Time Slot 
QO Disable (mo timer)............cccceeesseeeeeseees default 
1 16GCLKs 
2 32 GCLKs 
F 240 GCLKs 
Device 1 Offset 44 — Backdoor Register Control _(00h).RW 


7-6 Reserved always reads 0 


5 Rx34 Capability Back Door 
4 Reflect Rx7-6 Status in Rx1F-1E 
0 Disable (Rx1F-1E always reads 0)......... default 
1 Enable (Rx1F-1E reads same as Rx7-6) 
3-2 Rx83[2-1] Back Door Value 


1 = Rx82[5] Back Door Value (Device Specific Intfc) 


0 Back Door Register Enable for AGP Device ID 
(Rx47-46) 
OQ Disable ............ cece beens ee default 
1 Enable 


Device 1 Offset 45 — Fast Write Control (72h 


7 


Force Fast Write Cycle to be QW Aligned 
(if Rx45[6] = 0) 

(Os DD Icy: 1) (oe 

1 Enable 
Merge Multiple CPU Transactions Into One Fast 
Write Burst Transaction 

0 Disable 

Be, (Enable: cacscccscesscasscecsstcceesseadesecsssassnsssoasss default 
Merge Multiple CPU Write Cycles To Memory 
Offset 23-20 Into Fast Write Burst Cycles 
(if Rx45[6] = 0) 


default 


0 Disable 
1 Enable..........cccscsesco Semmes cceseceesesessees default 
Merge Multiple .CPU Write Cycles To 


Prefetchable Memory Offset 27-24 Into Fast 
Write Burst.Cycles Gf Rx45[6] = 0) 


0 Disable 
|S ©) 01-1) (ope default 
Reser yediy pi... eccesccsrsesseenseeeees always reads 0 


Fast Write Burst 4T Max (No Slave Flow Control) 
WOM ACADIC ............0:ccccccssessecssscccsssessscetscessves default 
1 Enable 
Fast Write Fast Back to Back 
0 Disable 
1 Bn ablle.........crcccrccsssssssccee Messe teccsssseses 
Fast Write Initial Block 1 Wait State 
0) VP) Ce oe Seen 
1 Enable 


default 


default 


Rx45 CPU Write CPU Write 


Bits 
7-4 
x1xx 
0000 
x010 
0010 
x010 
x001 
x001 
0001 
xO11 
x011 
xO11 
1000 
1010 
1001 


Address Address 

inMeml ~ inMem2 Fast Write Cycle Alignment 
- - QW aligned, burstable 

DW aligned, nonburstable 

n/a 

DW aligned, non-burstable 

QW aligned, burstable 

n/a 

QW aligned, burstable 

DW aligned, non-burstable 

n/a 

- QW aligned, burstable 

1 QW aligned, burstable 

QW aligned, non-burstable 

QW aligned, non-burstable 

1 0 QW aligned, non-burstable 
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Device 1 Offset 47-46 — PCI-to-PCI Bridge Device ID...RW 


15-0 PCI-to-PCI Bridge Device ID............ 
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Device 1 Offset 80 — Capability ID (01h 


7-0 Capability ID 


Device 1 Offset 81 — Next Pointer (00h 


7-0 Next Pointer: Null.............0000000.. 


Device 1 Offset 82 — Power Mgmt Capabilities 1 (02h)..RO 
7-6 Power Mgmt Capabilities always reads 0 

5 Power Mgmt Capabilities . programmed via Rx44[1] 
4-0 Power Mgmt Capabilities always reads 02h 


Device 1 Offset 83 — Power Mgmt Capabilities 2 (00h)..RO 
7-3. Power Mgmt Capabilities always reads 0 
2-1 Power Mgmt Capabilitiesprogrammed via Rx44[3-2] 

0 Power Mgmt Capabilities always reads 0 


7-2 Reserved 
1-0 Power State 


DO PIO: sevecsvsnvvssesedesandvavesssexigpe seas veaieesss default 
Ol -reserved- 
10 -reserved- 
11 D3 Hot 
Device 1 Offset 85 — Power Mgmt Status (00h)...........000 RO 


7-0 Power Mgmt Status 


Device 1 Offset 86 — P2P Br. Support Extensions (00h).RO 


7-0 . P2P Bridge Support Extensions................ default = 00 
Device 1 Offset 87 - Power Management Data (00h)..... RO 
7-0 Power Management Data... default = 00 
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ELECTRICAL SPECIFICATIONS 


Absolute Maximum Ratings 


Note: Stress above the conditions listed may cause permanent damage to the 
device. Functional operation of this device should be restricted_to the 
conditions described under operating conditions. 


DC Characteristics 
Tc -0-859C, Vec=5V+/-5%, GND=0V 


Symbol 
Ye aoe low voltage | 0.50 | 30 Se, al 


Co. 7a 
[Vou | Ouporriatyowse” [at [oe — _ [ve froe-10ma 
SS 
tor [Trae eae cumenr [P| _i20. [wa [oascvinneec 
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Power Characteristics 
Tc -0-859C, Vec=5V+/-5%, GND=0V 


[cs [Power Supply Guren—vess | 
a ea 
rr [Power Supply Curent VPT_—_|__| | mA_| Max operating requoney 
FTasax [Power Supply Curent=S2KVEC_[ |__| _mA_| Max operating requney 
Teco | Power Supply Curent VeoQ |__| | mA_| Max operating Fequoney 
Fecoo | Power Supply Curent VCO |_| |_mA_| Max operaing Feawney 


TTecex | Power Supply Curent VCOHCK | |_| mA_| Max operate reqwoney 
Teaser | Power Supply Curent VCOMCK | |__| mA_| Max operating Fequney 
TTecoex [Power Supply Curent VCOGCK [| |_mA_| Maxpeatne requney 
csv | Power Supply Curent S2KVREF [| | | wa “Max operating Feawney 
ecxaev [Power Supply Curent AGPYREF [| | AP | Ma operating Requney 
Fax [Power Supply Curent CLRVRER [| Max operating Fequney 
[tee [PowerDisspaon P| 33a) | Max operating Requncy _| 


AC Timing Specifications 


AC timing specifications provided are based on external zero-pf capacitance load. Min/max cases are based on the following table: 


Table 8. AC Timing Min / Max Conditions 


Parameter Min | Max | Unit 
3.3V Power (VCC3, VSUS3, VTT, VCCHCK, VCCMCK, VCCGCK) 3.135 3.465 | Volts 


1.5V Power (VCCQ, VCCQQ) 1.425 | 1.575 | Volts 


Case Temperature 0 85 °C 


Drive strength for each output pin is programmable. See Rx6D for details. 
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Y = Date Code Year 
W = Date Code Week 
R = Chip Revision 

L =Lot Code 


Figure 5. Mechanical Specifications - 552-Pin Ball Grid Array Package 
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